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(54) [5gW(D£*M YXX^? hD^ hU-CS^< DNAi»ftt 



(57) mm] 



BEST AVAILABLE COPY 



b) 4>£ < t t)2iBW77^> > h *-7 7>ZU hP> h'J-7*-7 7 MCt 

2. 8«a> C<3^Tx>K5?^ur-ir€^-^y h-tmt&M$V. tyU < 
t> 2 « 7 5 7 ;< > h € r * K*J» 1 C IBttO^o 

3. X> K5?^UT--b*« f ^-y-y h&Bt4»£>'>&< £t>1«<D«lRBffitt£I8at 
U iii £fl8»T 4 ^ t ^te^RBB^ ? 2 lCI3«OT7iSo 

C7 up 2 Cl2K<?)^o 

»*J«2CtBt!<D75i£o 

6. U***? U7'--b'39 f G^»6<JTi 'Jt^^U7-t', A<&* 
WU 2 M*'3?^UT--tz', A/U^PhyM'^3?^U?-t\ 

* n5»*' 5 tcisteco^. 

»75 7*>h*£j£T3HI*lg1 C|2te<r)73^o 

8. «l«t«3Em*^- = ^-va>JSf?5<0«m^. 'J>* < t h 1 «(7)51fflff it 

i> 1 «<^51«# Jh *?U**KIC**U TMWI t *#flH4 *t>-?SI2tt>*»J;<^ 
— if * <$fl! U T HAS $ ti 5 »*Jg 7 (C IBttCDT? 

9. *M »I/|g2O^U/7--tf« r ^$3EDNAJKM>7-'b*T**0l^fll8lc 
I3tt(077ft<, 

1 0. f&SJED N A7KU> 5-^*3^ T a q D N A* 'J * 5-"b\ Amp I i T 
aq FS D N A* U> 7--fe\ Deep Vent (exo-) DNA* 1 ; 

Vent 0NA'f'J^-t\ Vent («xo-)DNA#lM 



9— tr\ Vent DNA^U 



2002-507883 
.Vent (exo-) DNA#U > 



7-t", Deep Vent 0NA*'J^7-t\ Thermo Seque 
n a s e x exo (— ) Pseudococcus furiosus (Pfu 
) D N AsffU > 5— tf* Am p I i Taq v U I tman, 9 degree 
Nm, Tth, Hot TUb> Py r ococcus furiosus (P 
f u ) St/ P yrococcus woesei (Pwo) ON A<K' J^7-t' 

1 1. ©«a) ?±j&$t\*'j?u< tb2m<»im777*>b#n&&.&x7 

Is** K*-£fc»*J» 1 C8B«<7)73^o 

12. '>*< fc^fflO^-T-JOh*^' *7££t;l**Jjn (ClBIS^^a 

13. '><f<tt2ffl^77^>>h« f 5' *?£-£fctt*JHl <cfBtt<D7r£o 
1 4. $7^#?^*?T'a*f»*lSl 2Xttl 3lClBtt<D73aio 

1 5. ^«^W7<-f< ?w«t7-*-^e»««?n5^es 

1 6. TT'-fii^i'^^^^KcOra^^SjEa^ttSr* 
»#JS 1 5 lClB«(077^o 

1 8. 'Ptt<th2m<»*m777*>h*&'<T4-f y h&ftWEm***: 

1 9. ^t4«4>ic^-r5^-y-y h^KO«a^T*oT, 

a) *-y*y h^Sf**C«K<D-ffi^ii«T5^i:«^Ittl^lg1 ^ 

-*<s$u 4ttKfi*6»&n^T«i @B<n*iM5— tragus** 



2 0. Mb) <7)«3C, *->ry htefiS ttC« 1 OMSjStiXD'PZ < t h-U 

@ CD* ^ - -felM JSft € ftft T 5 K*H 1 9 C SBmcOTt 

2 1. KlBb) <DffJlC*-^y M^*@#£*H*K@£<bT*tt*lS1 9XU 

2 ociemo^o 

2 2. *-y-y htt»*Bl5»W»;H^br*BI^2 1 CKKOTjfc, 

2 3. *-y.y htftKflr<b¥tiK B^dUXtt^aatJ^tc^UB^^^^Ba 

«tFjffi?**n*B2 2 ICIB«<757J^o 

2 4. *N8ttflMCJ:iJei£{btfT?M»R2 3 lCE«<0^o 

2 5. ^-^7 h&B&SfaJBb) 4>tc3t^^e» > W?8r5»^2 2tClBKC073 

UfO i -/M^ tii «fMil^$ n5B^ 2 1 IC82«cD7J&p 

27. mw*&mzmi£it[,tcfttottmmim&*t* t-vvimsi&ntm: 
4 4tt»^ro-s©/v < 7"'j^< t - *> s >c<t t;@^b*fr^ui^ii2 1 
8Bi!(0/?aj e 

2 8. f3P5b) C7)^tc^-y*y h^€««T5»^iSl 9 3i«2 0tC!B«CD77 

2 9. t>L<f*JK 2 ttJMSMt fetttttt 
t4R*«1 9Xt±2 OtClBttCOTj^o 

3 0. t>U<(t^2Ol««ig^t^^^> ? X^^^0tttt> 
C^'^^ttttr 418^2 9JCl3«<D^o 

3 1. *^*>xXx^±8(ttll5^*^^>5iftT*5l9^3 0(Cl3«<O73i* 

e 

3 2. y^-f ^-Xttfin t>U<tim2C?)«Mflm4l<rTJU^JWbfill3lWia<bKU 

•pfr**W)*t £>£tfl 1= ^ *^ It T * tt*H 2 9 (C I3«0)77 

3 3. :/^-f-7-37JiSn fcU<u^2<7)«(ffl^coKy'>i>!fi*t<6T$^* 



'>^< tt; 1 «C05?-7U^^ K£i«x5^tlC<fct;£m^l7£fT^B|3£Jl2 9 tC 
IB«07a^o 

3 4. ^7Utf KtfN 7 t>L/< UN 9 -T ! 7if7'y ^ t^^"^- KXti 2 ' - 

7^tP-2' --r^^v^^U^^KT^^BI^S 3 lCgBtt£>77& 0 

3 5. tt«Xtt«»tt«4»©»»*/«tta>«ia*aT*oT. 7^P>7— tft 

a) tttt#e>^Q>7-i:*i|UtU ^fi£DN AWrn^7- b*^*atrf$«^^ 

U **ftT7> IC <t »J S9^b U fcxQ > rS«U*S^etJ«r^^ DNA77< 

b) fny7- b-#iDN A«bt«4lt«aR^ 

s^«m$n^«^^w^«M/»t4t 2 i9J»-r4©ii*^ttt^3 5(ci3tt<D 
37. y7-r^-^^c@^bT5^«)og>y7-®7>*^. u>*-® 

^ €Bf*3tfc#KiS£T « t ic £ *J -f ^ - *#*T ft |R«41 3 6 C83 

3 8. ^*lE«0SS3lUffiaSCOP«77^r*oT. 

a ) i fflo y 5 < t - @^ibo ^«><7)u>^-S7>*^t^^(cu raiaxtt 

c ) «t u r \s-<Dmm?mi**ftmz g > * -s?> %t> u t d n a * @£ 

d) 3 K><7)Jiacoaiiaa : fE5UCfflffl8<J^^7-fv-ft/X'f 3fU^-f XT* 



e) 3 d N T P/1 ddNT P t ON A^^^Pt'^fllX, /W ^'J^<Xl 
£75<^-fc;fcOd d N TPQ>r-v3>iT#fir4Sit, 

f) t&H** *><t/»*;*tf*©«i:. 

g) »SU/;ON A<DK*£#tilU *j^«fc o T #-#£T * 

o 

3 9. mm&itttfpi e Ta«un£?-Tfc*Bi*j»3 sciBttO/ra. 

Q ) *ma r n Asufttrsmmtz&mt. 

c) Hets^tteEurc DNA^^y-sHts-rasfBt. 

d) 1 m<o*v i^n^-if*) -ffl^t t c«t ^ 1: u ran^a^ 
oc on Am®5iu*<r>-®zm&Tz®mt, 

e) 'J -ffi^ ^ H D N A ^ l^^lCl^bt 5 C 

t c «* u t nu»r *mm t , 

f) «^i:j:yDNA«:ifeftft»t5e«t, 

42. 7 h 7 -7^K)L/-1f-f V-y *> a >/< ^ Mb(M A L D I )-«fr 
B#ffl (TOF) 7XX"t?hajt K»J-t«fflr*2*a«»(Dil«M«ffi^aET 

a) afi3lttttiaitH*&2*ttDNA7?7jC > h t*lt4S»t, 

b) d s DNA : s s DNAJt*t*jbQT*3M*fc l/T, ficS (fJP£ 4 TC) ?fl*r 

? xtetiL fcBST * Z t <T> 9 * <n 1 o^l^ € tt'^TT^ffiffl 2 *|fl D N 
A*»«T*a«4:, 



,1*S2 002-5 07883 



d) 2*«dn AonEfttttinr*a»t*ctttB^« 

4 3. iiiiitja««:BmRtt^scii**Hbr*^»(ooNAtt»oifc«^acT* 

a) aao^tttt«€?i*iaet, 

b) 2*&L±<rr*4*nvm h d n A5flcn«tcftic»#&OD n a« 

c) *«UfcDNA*-f *><t/TOSit«««fc. 

d) «(«L^ON AOfc&*fctiiU. 4MSI/&DN AOmtikttU, ^» 
^JI**«*i:ttttflHi:^a«Wt«i:flit4SBt*tltl3^a. 

4 4. T-Sfctf l«Ott«+a>DNAjr*jit*558SttJIOfftt» tt*4fc#3RUfc 
fi^lBK0HJto»iaffi3lUH L A**£14$£Tfll#JS4 3i:BttW^, 
4 5. «aov-*-*«*lC|*«|-raK#*4 3X1*4 4 ICffimcDSrfc. 
4 6. m^O^-y-y h^ttlti^T^oT, 

a) (i) ^ - ^ 7 ^ 3 K >0) t <T-^^ - y 7 h 0 N AW-SC-ST 5 5 

3* ^a^^giwy? 

b ) y > * -«a « ^ u r 2 dna zm&tomzmititT %tm t . 

c) STEttDN A*St14£ tf. #BJE*fcDNA||*l|U*-r*iaWi:, 

d) 3* *m#y *^-**K<MM*g?**<fc-?C, «lU;^ltitDNA 
00) 3* 3feaort«*S«ftEm7'--n,r*a«fc. 

f) DNA#'J>7- if. 3dNTP/1 ddNTP^jtT7--;H,/;DN 

A%#nr*ew4:> 



g) MUt2*«(^T^-yDN A*M12l*-CD*MEl>K3?b7'--- tfT 
IKU/c^fA^-yDNA^^t^lit, 

4 7. rn Am&zmmi,T<ktomw><»*-Yv Hmt&mtzttv&o 

T. *-^y hE^UlcffilStofrfctffcya*-*-*:]- KT*«*t*t*?V 

^-^ur^-yy h&Ba$wa-r*&«t, ya^-^-€K»T5R 

NA*';>7-f^LTRNA$^Jltt4S[IBt, ■? XX^? bn * h V - 

«®ffitr»e.nfcRNA€tttiir5SK€*t«9i2^o 

4 8. E5U##1 -2 2, 24, 2 7-3 8. 41-86. 89. 92, 95, 
98, 101-110. 112-123, 126. 128 1 2 9 ICI2«<0* 
? U* * KEH)*>Efliai'-f ft#<D£tt$X(**«r <tfcJ!)20, 0$ U < lift 

4 9. «*efe^©7>€M(c^t'»^4 ecKKo^^-, 

5 0. £fl5tt*4*lC^T**-y-;/ h^E5UCQ*$tti/3i£?&oT. 
a) £WK«*&*-r-y httttE*V€*CWt#?- *»*SIBi:, 

Tf-^7 h*q*£-r**9i::, **-;uts£fcvTur*-yy hE?tJ«»f* 

c) fT^^-^'J^^^fKH-yy M£BIE$IJi:/W:?"y *<*'T* 



5 2. t^?*-*',!^^** KXli*-' y-y h&BftE*tJ<7>'>*< t h-*X 
£&f*ttltUT£<i»*iS5 0X(i5 2(C|BttC0^ o 

*K<*ti*fi|*Ja5 0*65 2C0^-fn^-^CI3«O77^o 

5 4. *->fy h^K€7U-(D^T'@t{bt5n^5 0*65 3 0H*-fft 

5 5. £##**vy 3>0x-MTfcSR#JB5 0*6 5 4m*rft*-JSUt2 

5 6. ?P-^>7. *£^. tfU^-tTiB&Efc (PCR) . tf»«J5 

ft (lcr) xtf&fl&ifis (sda) *»6««sn*»*&aiR$nsm«a5 

(Oyt^o 

5 7. hPX-^-^T hy 7f^«lU-1f-fV-7*ya>/'f 

*MtfafTB*IH| (MALD l-TOF) . IU^ hOX7U- (E S) . -f ?T > 

*<?aha>#i» (icr) x^-uiff^&fllififniR*^*^^ 
*a^i»5 0*65 6 0H>-fn#-isicga«o?32so 

5 8. '>^< tt>2«(0^x^^-^yd'5?^U^^KXtt^y=f3?'7U^^K 

y*y ht^Eyu^ra^ic^ais^K^jr^Bi^s o/>»6 5 n«»-jmc 

5 9. '>^<i:t>2a<7)^y^5l'7U^^K<OS$XttE^CO 
4§5tlC<t*;K*H^^tt*«^5 8C82«<0?3^o 

6 0. ff7f-t'J^^U*f KOffl», tt£ttU>tta^CMftft$fiE 



5 BizmBtOtt. 

6 2. 7^^^hn^h"J -« ttijR yf* ^>^^->KEU> 

c«mst*h*is5 o#e>6 zv^-ftitp-miztmotto 

6 4. *-*-y htifltEflJtfl&ft* »<5*H. ^-fi^«», * 

BflS*Sl/fflB«*^ e>*#* n*»* n*««Xttffitt« RTIMHI 

6 5. «»OKM«>j*3t^acT*oT. 

(i i) ^lae-^SII 0*a*6«20*S»»C|fi|^oTx^V5f^U7'— fa- 
's 5 SB ««o>x^u*^K*a*iai(i***ejBt, 

(i i i ) S^JSIBLfc^U^KOS^fc^**^? hP* hU-CJ:'jn 
(i v) (B)3et/J:5r^U^^K^6^COE5U%i*3Er*lft«t^^. < t 

6 6. tt»0)Ey«W**»aT*oT, 

(i) EH5*ttU^di:r*«tt<0#B3tr-*»*aW4:, 

(i v) «ai77^^>K7)«<o^a*6«woEfutj*jfer*®B€**. 
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ts^c j: urn tmtsftftcntft'r 



67. 2 0 f mo I /mmi 0>©S?3t*li*0>?IElC#*re£ 

T*«*Jl6 5X1*6 6tClBt2CO/jj£ 0 

6 8. #^«$tiii 5fr*ftTT**-^KI6tt«*fctt*fc** 

@JE<b$SaiTSI»#JS5 0#e>6 7<7)^-fn*»-imctBtt<7)^<, 

6 9. ^>S143S:^«^*-^^K5l?rtt»U, **~n^**i8t4**#f** 

7 0. ^^-;uSmt4S?«fi9^N-^^>>< = vJU (4 -3- KT-b^JU) T 
>yAv;i-h (SIAB) T*4»^*6 8XW6 9(Cgg«C0^o 

7 1 . tmi*2 % -7 t **i/V#*m (DNA) ?J>S»*JJS6 6 ICtf 

72. nmifvmm (rna) t**»^*6 sxu6 %\zim<n^o 

7 3. I*V3C?UT — t!^e»*^*yl^f7- b\ »«*^**>*X^x 
7--b\ B a 1-3 1 *?\sT-M, *»®X* V* ? U7-f I . *ttBX* 

>^V>5?'7U7 y --b\ S 1 5??U7*--b\ *H«DN A*V;<5--b1 0>X4r 
VS^UT — bfygte. DN A^'j>7-t'1 <0K i enow75^>KDl* 
y5t^l/7- 1*314* T4 DN A#y/9— b'<7>X* V* 7 UT-tfiStt. T7 
DN Af'jy?- b'C0X*V*?U7'-if>£te. Taq DNA*'^7-f 
<7)X*V3? ?U7*--b)£14. D E E P VENT DNA^'^7- M<T) X V 
S^UT-ifSt!. ^BBl*V7^U7-t'l I K ^I^V^7 U7 7 — -t?JR 

tFv entrd na^'j > 7-tm4 v*? u7*--b-si4#e>«/£<* n*«*# 
6iat«?n5M^6 5*^7 1 0>t*r*ft/>>-iii;:ig«<D/32io 

7 4. ^*K*a*£*?U**K££t;BI#JS6 5*^7 4 0H>-f ft*-JSiC 



7 5. *MaSt23?C7U^^K^X#V5?^UT— b--3f4(^)««*^!?-r*l«*m 
7 4 ICKttO^ifco 

7 6. Kfcx^v^u^-iziaJB?*-^**^? h 

p* K';-iaj5Ea)iwc*jiefcar*»^«7 4cciett0>*& o 

7 7. &*»K<*ft*2?U** K^T;U77»J*^^7'^--b*t^«$^T*Ji 

78. T^^^hP> hrffv h';-y-7^K)U--»f-7-'V~ 

^va> (MALDI) 7X^^ hpy hM-XttlU^ hD^7"U- (E S 
) 77^^hn> MJ 6 5 />*e> 7 7<n^-fiifr— JiCt5«0>;£ 

7 9. 3tfcft0>f5E£ 3-7>= yypf JUh'JX h4r*>->^><7)j8>at^$tt 

* £#f*<7)SI®<cSSilS7> = >0i»«*<EJST*©Bi:. 81 * >Mi>K 

»£N— *<>*;u (4 -a- KT-b^-'U) 7i M'>71- h (ST A 
B) C0»#fcJx££tt*C£lc«fcU£#teO&®lc3-KT-b KW8I*€ 
f^tltS^Pit^f ^(C«t*;@^b*SISSr5»^iS6 5 7 9<7H»-fft#- 

8 0 . E$U## 1-22. 24. 27-38. 41-86. 89. 92. 95. 
98. 101-110. 112-123. 126. 1 2 8M1 29 C|3tt(05? 

^i^t? KEHIOEfllo^-f n#fl>'>*< thttoi o. #*u<i*tfn 6«<ma 

8 1. «K«*ftT*>e>T\ H^tCcfcU. #*U<ti5* 3fcaSCtt It 
8 2. a^cBBa^*';>73-«^rUT*^KS@i*3r^ 
iw®3E<br2>n«qii ^e.7 9o^.^-fn^-«cIe«^co/^aco 

8 2CK«OT?&o 

8 2. *)>ii-if h'J^'J^-?AiB*|[8 2(CBtt<D^2Ec 



8 3. *)>-h-1f\— (2 -- hP-5- (3-0-4, 4* h + vHJ 

f^7"Q#^y) 7il-H>) -1-0- ( (2-vTyxh^-v) y<7^0f 
)l,T$S*X7< J) I?>t1- (4- (3-0-4, 4' h^yMJ 
^;byp?K*-» -3-> h*->-6-- hD7i-^) - 1 -O- < (2— v 
7^Ih + y) y-fV7*DW$/*^7'fy) X £ 6,«^ $ tliR* 1 £ 

ft 5111**8 2CI2«^/3^o 
8 4.^1: 

r 20 o A* m \ 



(I) 




NO, 



R" OR 

t^4>. R2oilw- (4, 4' -yVh^yh'Jf^ + y) T )\>*r>\>%LXf w- 

$ti. tti0-3T**K Rso^t^U^^U. Ty-^SOfT'J-.rU 
8 5. *)>fi-if$. I I : 

(It) 

NO, 



[^C4». R20(ia»- (4, 4' -y7h^yh'JW4y) a/ — t 




w ->7y7^3#y) p-#6>«riti*nsf*#e>»*K$tu x*<>tf*#. p/u 
*;u£i*or*o 

»6»tKi*nS] T««? ft*»*ig8 4CgBI!<7>3fcB88H£'J>*7-o 

8 6. R"tf3- (4, 4* -y> h + i/h'JW^y) ^0^, 3-bK 

;pt=/> (2-*>Tyih*v) p-#6*/3c$n tu x^* 
>^^xuoR2o^e»«^$n*»*»6»^$n*i«^8 5ici3«co* 

>*>-„ 

8 7. R«*^3- (4, 4* -v* h + v h U?-;u:t*» 7Ptf;uT*»K R 

8 8. R"^ > R*' tf**)\>T'*>*K R"^ (y<vrn^7 5 

y) (2->7/lh*y) P— TA'K X2°tf3- (4, 4* h4v h 

«J 7P**v?A*»*iI8 6<cKttC0*B8?m';>*7-. 

8 8. 5£i i i : 




[5t4>. R*M**£;Bt/ (y7^*^7S y) U-y7y7^D+y) P-# 

&nu£*n*S¥#&»«*tw R««tt»-t Kn*->^ua#->* <*>- (4, 4 



•,$$312 0 0 2-5 0 7 8 8 3 
«-kKQ*y7MWa;- 
(4, 4' ->7h4yh'JW + y) T;U*^A> <* tlZWtfr 6 »*K $ 

89. R^^w-t KD*vTJU*/l-Xtt«— (4 , 4' -y>h4->hy^ 

8 8litB«(D#BB8t4V>*-o 

90. R2>^tK*5U' (v-f v^aWi y) <2-vpy 

xh*v) P-*6»Mfci* ti*»**8«3tu Ri^S-tKP^y^D^ 
v. 3- (4. 4* -v/ h + yhVfi^^fy) yptf*>. 4-fcKP*v 
?>JU, 3-t KP4r*>- 1 -yat^k 1 -t KP*->-2-yPtT;K 3 — 
t KP^y-2->?^-1 -yptfJU. 2-tKP*ylf;k bKP*y> 
4- (4, 4' ^y MJ^**» 3- (4. 4* - 

x7h4yhyW*y) -l-^P^k 2- (4, 4' -y> h^yh'J 
I*;u, 1- (4, 4' -y^h^yh'JW^y) -2-:TP 
fcTJK 3- (4. 4' h*v KM *>l<**-» 

^1/4, 4' -y> H^yh'Jf^t + y>f^*6«fi!t?n^W*^IlR$ 
n*W#iH8 8(CK«<0JtBBS14«;>*-o 

9 1. r ts^tt,07*^«9 0CgB«O#B8«14';>;fr-o 

92. R2'^ (5?«fV^ne*7S-/) (2-y7/lh4y) P-T'&*K R 
2«/^3- (4, 4* -yVh^fyh'JW + y) ;/Ptf*v. 4- (4, 4* 
-v> h**> hy*-JU:t*v) 3- (4, 4* -yVh^yh'JW 

4v) yptr 

2- (4, 4' -yV^yhVW^y) I^JK 1- (4. 4* — *>' 
* h*v MJ^U**-» ~2-7PfcMK 3- (4, 4* h^yh'Jf 



;u**v) -2-^f^-1-ypeW4,.4' -y^ K + yh'J^Ji't* 
v**;u*>6«j££ft*#*e»8*K£nStt*ia9 1 CKtt(0*HI«14 , ;>*- 

9 3. R2«tf"3- (4, 4' -yVKyh'Jf;^^y) rP^yT*5W 

9 4. <J >-h-tf 1 - (2 hP- 5 - (3-0-4, 4* 
f/^P^y) 7ii;b) -1-0- ( (2-y7/I^y) yWV^Pt 
^7^^^7<y) x£>£ 1 - (4 - (3--0-4, 4' -v* h4rV h'J 
^Jl^a**^) - 3-> hn^x-Jk) - 1 -O- ( (2-> 

7>ih*y) v< vyptf;uT = y) x*># e>«j££ 



7^^/x^SP> H;-tC&-3< ON Ag£ffiri£ 

A) T'3-K$nT^5p t ^±y^Ati2 4&fe#U:te{IT$tt1 0 

0, 0 0 0fflOl{£^&«fi!c$n5 (The Human Genome, T 
. St rachan, B I OS Scientific Publishers 
, 1 992) o «s^»lflHIRtCJ:*«S»C^aiSrtT«*]t:0^t 



aft«l^nTl^ai5fili 3 0 0 0!lJfijl (Human Genome M 
utat ions, D. N. Coope rtM. Krawczak, BIOS 
Publishers, 1993), Jfll*:^, f^iitT. fayi>l5y^ h 
07<- (DM D) > M>^>h>^ (HD) , T)W\<t^-ftJgt.Um!fotem 

isffi (cf) mif*>%<> m&momEtzz&B*<r>?zt&&mztx\x s h«;v^ 

-2 1 (^>S<£#) , h'JVi-1 3 </thHE«B) , h'JVS-18 ( 
XK7-Xffi«») % t/Vi-X S^AO^fe^JSt ( 

filil^7<>7iJ^-J!EttfiE (XXY) ) «<D*fe^H«CJ:*$fe^14*M 



CC * * 0> T , tttfSUJE i *te8tE5« * ffiffi U Tft K ft It 5 lEUCS 1/ 

ht LTDN AE5'J5:ffifflti^ £: fc? g $ (Thompson, J. S. fcM 
. W. Thompson SI, Genetics in Medicine, W. 
B . Saunders Co. , Phi ladelphia, PA (1991) 

mm) o 

4 #4 *- *> a >iz*>m%mmttknt*z tic* ijmmeh tmrr « 

Ct^Tfrio L/>'U tta797*>h**S14U4f-*-«a» (Wxtftt 
Wtirattt* ("P, »S) > »3tXtt<t¥ft*) T«aL*tftitfn*T*Cfc 

i«RT5o fcWtttt^'/u («iltf«3(l6) l*aa*7+ftT*«J* »8*U-1f 

*m&ftttt£»tf>*-f h'j-^^^ttffc 

mj ZitZZtlZ**) n+«r*J ¥&T<fe*<, aiSXlWiWflrJBffcfflTT-r 
*>tt**Ofi*<7)*a (m) fc*« (z) tCj£Ufc«ffla»*>!:£*p «7>«? 



ar 
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***Cttc*U#*-r*>£Br>T<tU 3TH«S?RiS*?* (C I 0) (CJ:»i" 
* < * > £ UlSt 5 • Ktttt' - 6> ttffl * WiS««8#1* ^riiCi: 

JC^^SI^nTt^ (fl|a.tfMe thods in Enzymol. , Vol 
.19 3: 

"Mass Spectrometry" (J. A. McCloskey 9) , 
1990. Academic Press. New York 0 
^ZX^lha* MJ-tt»t.*ttttiM, C I DtMS/MS 

3>7^ii/-«> a >&xmm<»&*£t> it iz* znmttmmm mstiftz * > 

tb. tm<rmmfttinz^xz'<? hp* h'J-^fflti^tcH^W^n 

TO*p £<7)#B$gfiLfcl*fi(0£lttfc UTU, K. H. Schram, "M 
ass Spectrometry of Nucleic Acid Com 
ponents, Biomedical Applications of M 
ass Spectrometry" 34, 203-287 (1990) P 
. F, Grain, "Mass Spectrometric Techniq 
ues in Nucleic Acid Research, "Mass S 
pectrometry Reviews 9. 5 0 5-5 5 4 (1 9 9 0) ^ 
*»K WC#BttlHfI5, 5 4 7. 8 3 5§MR5, 6 2 2, 8 2 4^lCfcia 

*mi*M*izB§&uz<^mmte;<4 &^>t. -7 



AB€afflL/c^iEtt$tiTi^ (K o s t e r 6> (1987) Biomed 
.Environ. Mass Spectrometry 14,111—11 
6) p 

i&<»4X>it/tiim&mtVTU. IU£ hn^7U-/-ft>X7*U- (E 
S) #t/v MJ tf-f ? V-7y 3 >/l' *><b (MALOI) # 

ES77^^^nn'J-ttFenn6 (J. Phys. C h e m. 8 
8:4451-59 (1984) ; P C TliiJIHJBWO 9 0/1 4H8§) ICfc 

^i£?ti, a&oaffiftaaxicatifttiT^s m 

*tfSm i th?. (1990) Anal. Chem. 62. 882-8 9«t/A 
rdrey (1 9 9 2) ElecUospray Mass Spec t ro 
metry, Spectroscopy Europe 4:10 — 18 #R3) 
o rh^^^^Utf K (C o v e y 6 (1988) T h e "D e t e r m i 
nation of Protein, Oligonucleotide an 
d Peptide Molecular Weights by lonsp 
ray Mass Spectrometry, "Rapid Commun. 
in Mass Spectrometry 2 : 2 4 9 — 2 5 6 #R3) £tf 2 
1 (Methods in Enzymol.. 193, "Mass Sp 
ectrometry" (McCloskeyffl), p. 425, 1990, A 
cademic Press, New York) OttMtf'A&Z ftT^So 
^X^? hP.*-*-t E3Mffi« f at,^<^$nT^4p &M4* 

nom-mtftmzjEmzmfcTtz. 

<675s MAL D I v**^? hp* hU-li?ftfTB#|B] (TO 
F) 3>7^iU->a>(Hi I lenkampe. (1990) p p 4 9- 



60 in "Matrix Assisted UV— Laser Oesor 
pi i on/I on i za t i on : A New Approach to M 
ass Spectrometry of Large Biomoiecul 
es, "Biological Mass Spectrometry, Bur 
lingame and McCloskey S, Elsevier Scie 
nee Pub I ishers, Amsterdam) ZMfttirlit UTffiffl 

TSH£ic^fijT'**4:)St>ns<, 5B£<dh£, i«Jtt«7i*^i^-f*>e 
m4io ( ooo^ h >f T'OD n A^iiKisifan? nr us ( 

Willi amsB, "Volatilization of High Mo 
lecular Weight D N A bu Pulsed Laser A 
blation of Frozen Aqueous Solutions. 
"Science 2 4 6, 1 5 8 5-8 7 (1 9 8 9)) ^ 3C7)«ftjU:3E# 

iz^^mmLfrTjkvT^u^ <* 

x ) Zi1- ^ is'Jm 1 8^^l/^fKST\ Huth-Fehree>Rapi d C 
ommun. in Mass Specrom. , 6, 209—13 (1 992 
) ; DNA75^/> K5 0 0 U** K£*T, K . T a n g 6>, Rapi 
d Commun. in Mass Specrom., 8, 727 — 730 ( 
1 9 9 4) ;St/2 8ta««(D2*»|DN A ( W i I I iamb, "T i me — 
o f — F I i g h t Mass Spectrometry of Nucle 
ic Acids by Laser Ablation and loniz 
ation from a Frozen Aqueous Matrix," 
Rapid Commun. in Mass Specrom., 4, 348 — 
3 5 1 (1 9 9 0) ) o B*^»5 9-1 3 1 9 0 9*l**Sti*»x fctt^D 
v h^77<-Stt»ay^»S8i:<l:U»«l/^75^^>h€ttl±lToK 
«$K«UTU*p DNA*lca*mfc£L*^S. Br, IXUAg, Au, 
P t, Os, HQ&Om^t&EtlZ&fr&tlZtiZ**)^**'*? KPjt hU- 



*HtH-£«C0*@ifc&*JB5, 6 2 2, 8 2 4#li7^ 

ha* hY-#tfitc&^< dn Av-y>v>^77&*Id«2UTu* 0 

- VflMtC «fc U D N A ^SEttlC U 3? 7 * K2t* R*{* % V * * 
"C? hP* HJ-K«*»JJSttJLTl**« B^»WC?a-MtDNA77^ 

N A/ RN A# 'J> "5 — -fe'CDffl^-o tiitiffiffi lTM3l8>t 7 U^f- K£lfl^ 
*JBi:H-£ISO#SltttfF»5, 6 0 5, 7 9 8#7£tf5, 5 4 7, 8 3 5 §IJ 

* ft » flat*;* a * a#-r * z t v s> z 0 

rzz tiz*s&m&z&i&Tz<, Ms#ti*mmisT2*mD n a^««ju. 

s^Sru rani** HLAa^ji, ais^-r >#-7*)>t-4 >*t«au 
mm <n tt » -r p > ^ - -tz stt * # tB -r % & t «*a r z 0 

bTSJtftf H*<kDNA€«fflr*DNAttffiaE<0 3«CD«t*(t*o < 

DNA<0g^7^^>>htE5iJ^r*77i*t«l^r^o 
•y Mtt*#&£j*T*. iMKT'4<77^y > K^Tit, ItU 9 

- IC <fc • J 38* U «: 7 9 7" * > h o S 38^* » e> E$Ut*« ^ » * *i * <0!l x tf 3! 

tf/xii^x;^? hp* h';-#tijwic?5»7* > h*@#3mttu:jaaT* 

tiU^tLXh. X> KS^UT--tf{i-ftCE5l]tl^5 0-702? U**K 

UT--b*ttGi^»fi1lR N7 7 --tzTi . A 1#H.fl*) R N 7* — if U 2 x A/U#m*JRN 
7-t'PhyM, U/C^R NT--tfA, C«HW-7 h UBT R N7>-tf ( 
RN7*--tfC L 3) Xtt?Vtft**>#6S#£nSy#2?U7'--b' (RN? 
— tf) »!JOff$ LlMBllTl*, X> K^^UT— tftt^-y-y M£&F*9 
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li>>-^>>>^t, U<tt»fflr«^-7-f -7- (1*f«ddNTP) OftftXWy 
7<-?-(D^JItx>K3l^U7'-tf^K ; (2) 7"7<7 

-o@3t<b ; 1 *ei»a<o/x< ^-r tf- •> 3 > ; st/y^Y ? 

>->7->v>^t)U<(iR»ffly5-r^- (UfllddNTP) <M*&RU7? 
(3) 7 J 7-f7-oiSib; 2*tt»Sc0/\<^';^-f-b'-va>; r^-f -y- 

r 5 • MiR*nzm®*!mt i j>* -o^»jEeu t u r u^bbs^ m > t? - , 

MALDI-TOF MSlcaiU/iON AC0^r@«<b^BEC^*K m&OZ* 
5LU 5 ' mSS^inxTDN A££*M*IC|3^?#, «6DNAXI^-yy 
7-f7-?DNA^C<l:(JMt5Ct^T#, (Xl*X*V* 
^UT--tf7>«tC<t*^«fi14)) tMALDI-TOF M S ^VrCJg L /i:^ 
Ct^^t^ei (SP*>IM&Xli£fi!cDN A^7V:*<r*Ct)5( f T*> 'J^$^ 

hXl**<Dt*a*/W:7y*<XT*£fca r T**) <0T. MALOI-TO 
F MSWiBfil^lE^i. 

. RNA3i^Utf KT***»X(i^KRx> K^^U7'--b'®t4^ KT*^ 

*M«tt*aJ^tta)E5IJ<Oj*3E73at LT. ^r-y-y h^K<D 5 ' Xtf/Xi* 
3' mJ»(C^^*^ltTt>J:t^a€«mr*o 3* ^IC^^^^^ftlTT 

mtmtz'M zfv ?<< xt zmt) ts>*„ 77<2f<-^^K*ift$ 

-) !S(355i|co®ttTi*. ^ ^li^UA^-^XCiiJIjttf^S^icfiH 

«W±05^7U7 ? ~-b' ( D N A C tJ x^" + yV#^7l/7- "tz'St/ RNAICU'J 

^7u?-f) *««LT»*w(z>«<br*KM»3»*afe*afitr*o wjbt 
»»«*fc^<^i ffl07*7'f7-H-y y ht^iw/N<7g^<>c-r 

ie 3i»<D2?U*y KH»;>K (NT P) C^-^^-^-t LTCD3M CO 5? 
O^^uqiata^^o 3iONTPi: 1i»<0dd-NTP (£1*3«<7>NT 

pt i aco 3* -myNTP) <?>&*'&t>vs&Azt. v umm 




o *^U^a^7JSttif«yP hD-;KTRAP)-MS77t-fi:^e, 

b) KI4^6^Qy«5— bT€IML/»tH/ltfir*@at> 

c) MONA0fP>7-^U^fi^i;4^TT> tStia'JB^t 
U£T-P*7J5«C*§«atJfr£&DN Ar^<-v-t±4«C0d N T P 

d) ls<lt*X-Mt!£5LUX hur hTt'v>U»-^<S^I?C0 PJ>*7 

mt. 

e) mtf@tt£ftf*lC@Jt<bL£4Smtt*S^/<- h^-€<$EUT'J>*-*f 

«y 3 4 -7 - smt t s 

f ) ti-g-tcfc udna G&i&Mtfiiotzibiz It f S t . 

g> K*4*<*><b/»lfc£**C£lc*UMS*5mL, DNAfita$#fcbT 
MS *«fflUTDNAfiia)*#tfiT*fc, m^CTD^P^^-ifyS^Sar^S 

attsiautT*;: Bracts ^bJcdn AiiTu-meTtxt^o 

a) £m£*4£**SfSfBt. 

b ) 1 «<0 -f*? -f v - # B£<b<7) tz9)<r>*)>i) * *> -3 «fc 9 ic L/ T^me» 
fbTSI&IBi:. 

a) ItMS&Xtf l*llDNA77^^> htfVW ^U^-f -tf-va>(Cj:UffM 

b) d s DN A : s s DN Ajt*»&Qf UT. <&S (EP^4 , C) T'##r 
ffit**4£H«T*c:t£:, ^ h'J'^X^^DNAit^^ltT'j^U 
^^MSRitiilfcW^W 1 -r>Xti±«*^t^^TT^ffl 2 *g(D N 
A£H«T*©Wfc, 

ZtiZ**), f'a^XDN AC0ttt^€ttftT*<fc9C«^<^>iPJ$«Iit 
fcffiUTISWb) Wtsmfci'tfMb/Jf 

d) *=S***0>d sDNA<»?«$«tfiT*faW*^t;<> #*m£«T'l^ 
v^'J7^tt3-t KP*vtr:ay>a&$-£fco ft* D N Attift&Utt 

y7-f^-*u:jm&#m (probe) t^^^^a^r^c 

MA L D I -TOF7^^ hP> h V -iZ <fc U ^lC#«aJgg£jg$> 

<>*-7in>-«Ut7^-I^<> HP>5lCfctf*A I uVpA£ 
Stifc. t h $fefetfc 7 ICtftS t$C F T Ra^6<0<> hP>8<0^^5-f 

tfX^P-frT^-f hDNAOPROBE-MS^«ffiffllT^2^ 
Hft. H L AM'oti^Sl^ffeOmitilW^ - ^~t0ftSI€j^3t L/n mi£tZfi:#)i~® 

a) 2«(7)fflft*e>£$ett$w*©mt, 

b) 2«kLt0)^"f ?P-*X7«f hDNAj5«Em-£fc&fflte#*tf>DNAC0 
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e) 3 d NT P/1 ddNT P tONA#'J> "5 — -b'^lOX^ /><7'^<^l 

f) t5m*-f*><b/»«Stt*©»i:, 

g) <*«DNACD*«*ttHaU. UllC^oTlf^S^Ita^^^r^^X 
ft^UTUhD^<;^ (RET) */iae^lZ^lti^ffi»D K>6 3 

p*>7- tf(Die*E^»» (rt) -ms €^ffluT#«#«J!ant^Brr^77 
a^nirio *77&tt> 

a) l§mfem£8l Soffit, 

b) t*«#e>*uA rn Atmmtz&mt. 

c) a»ic?i^iTcDNA5-f ^7';-^BKr*©iet. 

c DNAff1&3£tt*<0-ffi*lf«T*iaJB£s 

e) 'J>*-«^«^LTDN A*®#3t#f*C@£<bT*C: 

g) K«ft<^Mb/»«dti-. JS^UfciteTCO^^SrDNAe-^CO^ 

mal d i -to f ms z&mvr 2*mmzmim&+ zyj&bmmT 

c) it«U*DNA*<*><b/»£c*tt*{£IB4:, 

d) *i<at^DNA^^as«t4iu. *«iSL^DNA<7)7>^#$j±<au, 

»«-4U>*-S^t^oy7<7-^®^btC^U. 2«^±C0^-^- 

^ b# i c tm r * £ i: t> t * 5 „ 

»<D5J9^tUT, ^-7-77<7-T'^tt«MSLOOP-PROBE t 
a) (i) ^ -f v KX^TCTao^-^y hO N ACO— ffiC—Sct* 5 

• ^sst. 7"pt*>coti^ciic f o \&<r>mmMm*>vxcnsT—k'm 

(i i) ^ H7t'y>t'-^@«:3t^i:DN A$@3e<br*/c«>C0 

e^^>^^^^^$t»2(0T^7'7-rT-t^urK^4'(0/?--7"pt'> 

c ) >*-ffl^^ir 2*ffl«naD n AtmteXftmzmfcitTz&mt:, 

d) ®!fc<bDNAfc£14<fc-e. ^@«<bDNAe(€J|l«-r*KIBi:. 

©) 3' ^3j6t^'J^ J 5--b-tC<fc»j##T«**fc7tC. ^x(fttl»«tc>ij3 7t: 
*T^T5frXttf*C0a^^>7-au:j:»K m«L/i^@^bDNA«C0 3 , 5^ 

f) DNAffi£>3' ^DNA*'^7-tfi:J:»m(DddNTPn^-ya 
> (aJ^^I58S»n>7--V3» 2?i$ETZ£oiZ y 0 N A#»J > 3 
dNTP/1 ddNTP SttJjLTT 7 --^ t£ D N A . 

g) <*§U/c2*gf^^A^-yDNA^@^IKx>K5?^UT--b*f 

. raaLt^fA^-70NAS^tiaiet, 



j ) h*£8S(DT*£*:ttajl,, B4fii:fli(D^5DNA77 

^y > h it h'>iz&t&&Rif&&T ztmmrz 
hte»* 

A*£#0. MSi::«*:U*M7rTSo 

Ms*«fflLT0NA%E^3Er*efe#^ar^a^r* o :ne 

27-38. 41-86, 89, 92, 95, 98, 101-1 1 0, 112- 
123, 126, 128, 1 2 9 IC^r* ? U** KE?«CDE?lJ<Dl>T"ft#CO± 
tt&Xttftv**M=J3?U*^KT">fr < £fcft2 0, #*U<tttfn 61SC0ta 
«*tt^7<7-t, E?IJ#^2 8 0-2 8 7 C^ry7<7-^»iT5 0 
7^<7-tt«B8;*ftT43t>-f, b < tt 5 * 5fcS»tCflMeJt£S# 

S) 7*5^-^7 hE5U (T) ±<0ffi*a?lEfUt»»B«lC«Sf^fflr*«t:9tC 

»«T4. h^wsia (tds) ^nsmxt'frcitd-ctt. -7** 

fflitfWIitLTW^-y y h^^-E^fctefcdttSiS^lCSjEfr/W^ 
U? Kttftt(sfrbi£9CT'r9*-tiaRft?- (D) SffOtiCtJiCff* 
Lb\, ^Xlltttlic^tt^^fco^ffift^^^-^'J^^^U^^K ( 

asleep*** 

x-r?*-*'; U3??U** KD 1 , 02MD 3rao^^*Hi*l^B$ 

m (fllAtf rf77*7U-J ) CttH^»W(C@j&<bU)i:a^O^««igiE5iJ^ 
^ffltiC fcK<fc 'm^rSo *-Vv hE5«jT 1 -T n tft£&+Zt&^ 

(Ctt. 1*1^(0^-^7 hfflSiffittTC S 1 -TC S n tt4affittllJMbl«»E*U 

c i -c n tmsatrnt** E?tja^xw**at^6g«M i -m n <c «* 

B)4l*teBt <01*>PCR) HIiat^fflUT^tt^OL/Sr^-y y hftS® 

tt(Tcs) t ^-y-y hE?uicffi^at;7*-^y h^^riar*«o (flu 

) 
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Mfttuatt (tos) 77^^; hay h^-##r£imT***><D/3£ 

- (S) tttUTBfW** (SS) CCtt£ME90 (O S*S£T*o 
Wtt^-y-y hfflStt (TCS) fcLTtt&ftft*-?? Mittft? (t) ± 

o<a*WEWtc»iM?»c/N-f xrs^^tcatRr*, **c— <s) 

*-&ME?« (D) tTDS tl£tt£i** 0 7**^? hoy hU-C^UDt 

t d s 0>/w ^ »j -b- *> a > fcfctfjr * ^ t *o 
0 1 b i*Bi<*3tttftuireta&-f * c t tc * »j < 1 t, i flco^-y * h« 

fcHffitt CiTliTDS 1 t TO S 2) 77^^^ hPX h U— &#r*JtttT 

*fc*>0>;*a*^Tia?**. ^-y-y httiMHP (t) ±wa^*irflg« (l 

' ) i:@^3t^±coa^*Sfig* (L) anc&j£dnftTOettX(*7TC£tt 
M«>»]ftlCJ:»i« *-y-y h«a«tt (TDS 1 jR V T D S 2) ft*t»^— y 
■y hE9Q (T) tB«^l»»(cBl3»br«* h«Hd«tt (TD 

S1XWTDS2) lCffl«^^^^^-m»EflJ CCTUD 1 tO 2) ST 
DStKMStf5 c ™«IC«^i»TTD SltDI Xtf/XttTDS 2t0 

2 7*) #4 tr- > a >* jsmatfEMi- 

Ell Ctt^-y-y h (T) ttM»(lt:fcl7ft0£fi (D-t) Stf/SttftffiX 
» (D-t) E5IJ<DttlB7tat€^T0T**o 01 AtR«tC, (s 

) «m,t«»imew (c) SH#3t«* (ss) ce^tio isc, fflaiE 
#73$i»*-rio t'tf>*r7-r 7~i ce*r*»^ctt 

, tt^«ttTCSt:j:uaii:flll(lTntfJ:i> 9 ttttttilBfcWttiz^x^^ 
^ hny hU-(I«t*;**rt?T5 5f-yy h«liiSttTDS t»tff^^-*'; 

P4) Cll^UftUenVtttt (M1SI/M2) CJ:UM»tOlt«Ct^ 

ym&tiL (tcs) tafflttfjo si^r^ct^T^^o fflaiE^ij <o <dm 

^7 hay h'J-3Z.U^M^b»C«t U^* y ht5tC|^3£T*4 0 

06 Att<£^«l«ii^«i:'J«ieu^^7> : f : ^7^^^'7 hP> hU-««rt 
^TElT*<fc*e RNAE^iJ^^cOTCSEJiJ^OrOTfflairSi:. a^^r-'^^ 

^-*>;dT5?^u*^K (d) z&mT*ztv:*i)±tdtmtfuzm&gL&zm 

5^-y-y h«aiSf4t«fcbr4C:i:# f T'*i 0 

06 BtiMa5tffix^^^-*U=f3?^U^^ KM 1 -D 1 Sl/MI — D 2 £ 
«fflLTR-RNA±(7)2ffl<0*<r5 (KISSII) Stt«rraB*C«ttr * fc«><0 
^fi<bt^TElT**a 

EI 6 C l* K*efeS: v T 1 '^ * •> 5? ^7 u * v K3itt 3 1 * v 5? -7 U t > KH 

y >Kt R N A##14D N A?KU > S^fflT 5 C tC«fc 

«WT*>i:»O»JCD^M^b73jX€:^r0T**o DNAtt#14RNA 
tf»;y 9— tft y*5?^U*^KU>ttt«ffltTt»J:t\ Itf)7*-7 7 h(i 

5?&&*0>&tt (x) tc^0$n*±4a<oa*t(B!B#c«ifir*ct« f T#* 

07 Att£ttK«#s»fc*-* , v htSK^ (t) rtc#*n*i«o^- 

^y h«ffi®f4 (TDS) ?7^7hD> h';-7>W«rStt-r*^»0^ 



fr^T®T&*o (s) t^urTHBr^ (ss) Mtemamm 

(O *fcSf* 0 «iswtt^-y? hMistt (tcs) fcUT3ae>ti*T 
±<offi«WE^mc«iifitjtc/\ < xt * <£ 9 u»tRT T D S CO-SU 
i&Wtotttmtt* TDSrt<7>5e*8£*©tt (x) otds 5 ' c/w*y*r-f 

PPpAdd, PPpTdd, pppCddMpppGdd) tDNA ttT^tt 

DN A£UR N A* ';*7-tf£;&Q?L*t. XlCJffitfftfr 1 fldjyf^ * 

U * '> KXU 3 f — * ->5? -7 U * > KH U >»(0* $ IS*& fc Z. i: T # -5 

o 

-TV hU2*W*-7v Wmft+Ottttix* (A) 5V (B) *f3WC# 
ttTfcdfca'Ti*. **££IEJfC. **m£^£J*Xtt^xPfc£$g£ffiT* 

?U**K (C) 5tK (0) ) Ic^it^ASVB^&^/N^^U^-r 

X? tti e ^l^SAfPfiyu^^^l *a4$J*#)X>K5??UT — fe*£|g 
MiC^SJKD^iqtti^T vfC^nif (C) SV'/Xli (o 

^P*S£*-y-;/ MfcttiBte (TDS) $«ttira<0(C^C^fflT*ao SP6 
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IT^^-y-y hEmfi?r!^K*C:£:C ract t>T#$ 0 

0 9 c* i awi:<o y#s^u7-tft **affieuE*« * r a @#!sm 

WMTiCt^Ttio DN A(1«RBX> ? L> T - if £ ^ C 5? 
Steffi UT>*HbT*££fcT£*o fl»<7)«3E^^^> >hC7)^ltff^S7 

I05 OmM?X>»T>*X^Ajfc*«0)|gm£^T « i v) 

0 1 0 b u 3 so^/a/L^iigwaomeitttw 1 ctettr *»»«c u 
»6nfcff*x>s? h^s^fo 

01 0Cli»E*»f5l1 ICIBttTaSHftC.fcUfljeflfcff*;*^? rWbfc^L 
01 BlC*^fi<JU^L*<t?fr|&|*T/W:/';*W *U*4 Of^^KiTti 



01 3«S»fi«3Ctgtt-r5<t9*»l!S14atlffi5l^ftAF 5 0 80«hb^ 
01 4 tt*6SG«3 0>A F 5 0 8*^££IE*t<7>DN A#fil«jOM^^^ h 

;i<T&a<, 

01 5(i«»«J3<7)AF 5 0 8^-rP££5^£l*CODN A#*«ttWM^ 

MUT*a« 

01 6mSftflJ3<7)AF 5 0 8*^^iE^DNA#SStt(7)M^^^ h 
01 7«S*Stfi3<7)AF 5 0 8 *^^^S!«(DDNA#§®^KJi^^ 

01 8tt3?fiSffJ3C0AF 5 o 8Afns^5?MftODN Attfijgttaftft;* 
0 1 9 umnw 4 <f>t*v >/^« EJt^ss^sittr a fc«><7)«^<7) 

02 0«E 3»3tiie^ (02 OB) U =3- K $ n*iE*?TtfU 

^*IE E 2XVE 4«jtiii£^ (02 OA) IC^u- K$ti*fftO<V^ 

02 1 AttC f o I «3Ex> tftfi^i U/tT'^U^^ >/^^« E 

02 1 BU7'.-KU<K^>/^KE(7)«>7<7)Jt^fiir^uT3. 5 %M e t P 
hor Agarose G e I ^T^fc tl£<H8l'*£ — > StTFTo 

02 i c W7'^u^^>/x^«E(7)a^(7)af5^at3otNT 1 2%^«;t^«; 

0 2 2AWJ^>/^RE0E2, E 3 SUE 4 tf&»(s?0)fMRUM 
7>«d:*m&n/t9K 8 3s 7 2 . 4 8 St/3 5tfi«^77^> > hCO^ 



02 2 bk*^e 4 7^y#^>/t^iiEJte^§a(D«g»>«4tattco«M 

0 2 3 Att*t»&E 3T^U^^>/^KEafE^fi<D*|J 

02 3 B«E 3/E 47#*)#2>fi?nEi&&¥&<DMmW<b&te<Dlll&X 

02 4U7. 5%*'J7^'J^7> °^ < 5 A* '> 

ifc|?tt^5<?)*- h5y*^77T*5o : A I u I T>BitU/cp B R 

3 2 2 ;tmi :«l77tfTHBVHM4;im2 : rau < h b v0M4 ; K« 3 : 

;KI4 4 : HCvm'HBV»tt ;KI45 : HBvHWi; ( (-) »t* 
«R3;bhi' (+) tm) o *feW^bx^vOx,$fflt>rHttt^o 

02 5 AtiHBVWtiCOK^I WM^^-? h;UTAa o 2 0 7 5 4 Da(Dv 
^^-JUtiHBVWili««a^%^T (6 75?^U=t^ K, S+«^ji2 0 7 3 5 
Da) o 1 0 3 9 0 DaOMvWli [M+2H] 2*^<^>£Sir (It 
Hft 1 0 3 7 8 D a ) 0 

02 5 BttHHifXl/K-y h^Py h T y -b -f T H B V »14<7)t£8& (BP'S PC R 
) lcafirr*tt*4 3<7>**X>N? h>UT*a 0 lf«ai&li«t*U*^$tlTL> 
U^U. 2 0 7 5 1 

D a <Bi*K« : 2 0 7 3 5 D a) CUo$»mtti$na 0 1 0 3 9 7 0 a (Off 
iv^^li [M+2H] 2*7>^-f *>%&T (i+mttl 0 3 7 6 D a) 0 
0 2 5C«HBV»14moHCVHM4OKI44C0ffa^^^ h^T'**o HB 

02 6«H»ffil6C0';^--l/iia(Sf5 (ICR) T^U^ffi«BD^«Jp-5?^ 

E^«^T« 55««tl^tiaeffittTt>*«b p 1 9 1 CAKMCflttte (* 
?:) e ^«Sffi»«C-T|£tt (»l/G-Aiett) T*S 0 Z0&m. tVziBt 
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02 7ttJMtX*>'7AT f &feU*3l«0i6(D7. 1 5 TO V >W 5 K 

y;n?**o M:as«i|i (m s p i TiUKtUfcp uc i 9dna) „ u->i 

:64fi«atffli^LCRo U->2 : L C R„ u-> 

3: (#80 1*3*83^*^ LCR* SU&Btt (5 0 bp) Uf?£fittS*^fc 

02 8tf2tttt»teLCROy-JU0)HP LC^Q? 

02 9ttS5«S«»»Hfei^UH-*fttiML>tH P LC^D7 

r 0 ae*^<o/h$^^v^^ti»«^tts^uaesa <g-t. a-o 
«:^t^ae«^cov^^-^ci:u^»L<sst^ aeaMtfctaj&rf ft** *»j 

fto 

03 0 (b> f u ONA-V*'-t'J8»C0MALD l-TO 
F-MS^i: < t»m^tl^vm/^->^^t. (a) (i^tftfilLC 
R <7)M ALD I - TOF7 / x^ Ml-t^T. *«->«-^6 7569DaliPf 
u D N A9/f— tf*ST£»t>ftft. 

0 3 1 tf2atf>f»teLC R^y-^MA L D I -TOF^^7 MUfcTFT < 
a) * 7 5 2 3 Da0yWli*lfi* «;^A <ft*« 7 5 2 1 Da) 
. 1 5 4 4 9 D a O v?7WMii«*3£«3 (tt»tt 1 5 4 5 0 D a ) SSto 3 7 
7 4 D a<0->?^K**'J:JA0) [M+2H] v?"tWUT'& ft„ 2 0 0 0 D a 

ft* HW*0 2 7C0U->1 t02 8<7)?D^ h^AtCttJ5T* 0 (b 

) «2«co»i4lcr (^^senttfi) h^ut^r. 7517 

Da(0vWl^'J5A (it Jftt 7 5 2 1 Da) Z$kT 0 
03 2U (»S£ LTIf^ft^DNAfcflH^c) 2 a<0**R5J5J£Sto7 F -;i'C0 

QlftS^-fT-t. 2«0)1 8*t*ifi?7<V-(7>E*IJ£^To 

0 3 7(i5^ttiSU f 7-xTlfy'j>t^t 1 0 3*{*&R»«)&BMMB(cSttt 
0)8TtfflU:M1 3mp I 8 RFI D N A<7)5? O U*^ KE^JCOffi^^TF 
To *£»i*«SJ5?<$fflO£ 1 7Mte<o:*'7U*3 L KE?iJfc^T« 

03 8li*SS^8lCl2ttU/ciffS#^«:MALD I - TOF-MS^ffllCft 

m&xfmtoistzbcxoxvT o *) jit * ^y^nn^m<D^m^^r 0 m :m& 

u-> 1 : 7— r:rif^'j>$^tr9 9*f*m«®^. u->2:* 
ttt*9 9*#, u->3 : 7— r'T-tfyyvs^tn o 3*<*;atfu->4 : * 
ttttl 0 3ft{*im&fe. 

039: 5' - [»P] ««:?*^-f7-1 JBu*4 *ffll>T*KU>S:&B? (BP*> 
PCR) KtffilfctttfUT'^'JJUT^ Ky^«Sli*tt(03f- h7v^^7A 0 U 
— > 1 ^1/2 : SfHmStf 7-T ? T1f7'J>Ttel&l,£ 1 0 3t^iiffii^ (5 
3321 JStXf 2 3 5 2 0*O>K) > 1/->3M4 : ~ 

f>T<*r7tJ>T'&&btc2 0 0*f* (7 112 3M3 9 5 8 2 *-7>h) , U 
->5XIT6 :*&&!>X.lf7-7-'T*fzr')>T<femLtz9 9*# ( 1 7 3 2 1 6 
£0*9 4 4 0 0 *O> h) o 

04 0 : a) ffctet&l 0 3*f**«S£$0>MALD I -TOFfUX'K? h>U 
(^S+1 2«OJWB«^^c^ h^) o 2 *0> 1 *«(Dft*SM (3 1 7 6 8 u 

3 1 7 5 9 u) (0¥i9«tt3 1 7 6 3 uT** e : 18. b) 7- 
T ? Tify«J>ft-^t 1 0 3t^(at^MALD l-TOF«lWh^ ( 
£It3«COJ|lH59t*^? HP) o 2*C0 1*ia(0|+imMtt (3 1 7 2 7 ut3 
1 7 1 9 u) (TWStttf 3 1 7 2 3 uni. : 6 7 e 

04 1 : a) *Httfc9 9*<**1l*Sigfl3COMALD I -TOF«|^^ h;u ( 
£ft2 Oft^HUS***^? h;u) o 2*C0 1 *«0)It*K*«(i 3 0 2 6 1 u £: 
3 07 9 4u?** e b) 7 -7*7"* :7*y >fc£fc 9 9 mtiM&i&WKDM A L D 

tt**MU 3 0 2 2 4 ut 3 0 7 5 0 uT*5o 
04 2 : a) *H«&2 0 Of ^Ht4S£^MA L D I -TOF«|^ 



2002-507883 

03 3tt2«(OPHlLC Ry-JKD^^c^ h^**T (a) * »ett*XtCgg 
itf 5io lcEB^3|jft 4: X hl/7"h7t'y>D y n a B e a d s *flffflLT5?*S 
Ufco 1 5 4 4 8 D a<7)v^JU*iIt£i8&£«T (it*«1 5 4 5 0 Da) o 
7 5 2 7 DaOv-^Utt* 'JlfA£0T (It«fi7 5 2 1 Da) ♦ 3 7 6 1 D 
aWy^mt'JJAO) [M+2 H] *♦ *>7±Jl>V*> »J , 5 1 4 0 D a<0 >^ 
^Hlia«tt» [M+3H] 2->^T'*5o (b) U2«OttttLCRr 
-iU (ttfi<rl) O*^? h/u£^To 7 5 1 4 0 «O">Wtt*'^Ai« 
T (8+ *« 7 5 2 1 D a ) . 

0 3 4 mora 7 tr tBur * * 9 ^««EseiMitt ^7 < 7 - 

^a»#*«)«^0-pft*K ^ddTTP (A) XliddCTP (B) 

-»W^RBStt0«tffl5IJ»SC» A F 5 0 8 U »m«*C0??«?tll A 1 5 0 7 4: 
I I o 5 0 6 S e r HOC F T R MfcTO X + V > 1 0W-S?*i e 
0 3 5 tt$e«8MM*ttJ<Bfc«>c ^- y =flMM«JI^5 -f v ->tlQ^ e>il«t2» L 
tMA L D l-TOF-MS^^ h JUT* ft. (A) 51/ (B) «)^^^ h/U 
tt*^-f nW-tWiJIjSJCtfl 8 lC7'--;H/fcy5-f T- (CF 5 0 8) t^To 
/t*^Ctt<«SJ6?p ppTd d^fflU/cgifiOMALD l-TOF^ 

0 h^STjkl,. DUpppCdd %2-l*-4-t LT&misfct&'Sn 5 0 6 

p T d dM'p ppCdd^-U-^-t UT^L/cAF 5 0 8 ^t^ 
fP^S^To /^^GSl/Hltp ppTddMpppCddt^-5^ 
-f-HT^U;^7P^AF 5 0 8 558S£II*3fTp 8^BrOafi«&^ 

03 6 W^KSl/7— r'T'tfyy >£^fc9 9I^U'2 0 0*<*^K<7)^ 
»ltfi^»SttT5l6S^8T^Lt P R F c 1 D N A<DE*UOSS# t . 1 

1 *SI<Ait*«l« (61 873ut61 595u) C0spi9«ti6 1 7 3 4 u T 

2 8 0 b) 7-f 1 '7'1fyu>*^t;2 0 0*<**t<Sfi^COM 
ALD I ~TOFM^7 h/U (^tt3 OmommMXf? h>U) 0 2*C0 1 
*ffiCOItjr«*« (6 1772ut61714u) OJp«il*6 1 6 4 3 uTA 
». K*#A?Bg: 3 9o 

04 3 : a) U*'tt»i7-7'f ■7-^ffl^Tl««Ufc7-^'7'-»fyy >*-&V 1 

0 OM^ltSS^COMAL D t - TO Ff***^7 2 *<7) 1 *m<7>ttW9i 
Itt (30529ut31095 u) <7)^«(i 3.0 8 1 2 uT*fto b) ttl* 
7>«^7<^-B8S«<0i1l«®^OMALD I -TOFti^^ h)l>. 2*<» 

1 *tt^g+Jf«*« (2 5104u£25229 u) WSm&2 5 1 6 7 uT 

ra^Urc^7-f (5437ut5918u) CO¥^tt(i5 6 7 7 uT 

04 4 A~-Dli3' t'^f MblUUX hl/7* h7 7 t'y>t'-7'(:@^tL// k ; 
3 9«^»5? (E5U##2 3) *e>^Ac4«C7)v->r>v>^5^-COMAL D 
I -TOFSf^^ hJU«r^-r o S««9Ci*v-^>«»^Ttt1 4 

y?-r^- (E5U#^2 4) z&mistco 

045IH' t**^MtlCJ:U^ H/7*h7t*y>fc*-Xi:i^bUt7 81 
ftttfi (E5U##2 5) 0)@ffiy-^>v>^MALDI-TOFSI^^ 
h^^^To >->r>>>^T{i 1 9m&7H-7- (E5IJ«#2 6) tddG 

0 4 6 ti 1 *^-/^A>^nOTa7*U^^DNAyn-7"mD N 
A»a€j|»t5tW:Iffly-^>v>^7'7'f7-tUT«t5it 

04 7 A-DW3B^S^5iJ9^8B«■rftJ:9(C5ia»^-/<-/^>^^mLT3 , 
\***>it\ 8*<* (E^J##3 0) ^^--^1,^5' ^7t«»2 3«i* (E 
?IJ##2 9) ^ffiUTI 5*^»S1 (EHIM3 1) €:U8»U. *>-^5r>v> 
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04 8ttttEDNAv-*>#--£<$3l,/:Jil#tt04 7 ULTfk U tzixfcfP €>& 
& n>S:ra-«14l(?)^ 2 * * > 7 ? *X P 75 A *7jkt o 

04 9«**tt0n CKCT*<fc9*1M ?/Wv-<r>-*-*<£EUT»gfc L 
TittlfiStttUlWS' -TGC ACC TGA CTC-3* (E 

3 4) >*>—*■>•» 

Ctf+W/i:, MALOT-TOF M S HSU U 7 h □ > T O F M S Tfr 
fcofc, A) d d AT PT#jfct,fcv-*>-»?5*- IB) ddCTPTff 
lkUfc->-*>->>75*- ; C) d dGTPmi/c->-^r>v>^7^- 
; D) ddTTPTfflkLfcv-^>'»^^-» 
0 5 0 1*7?* "7-(&ttlC4 Oitt**T0>ttFfctt*#^***o04 9TM 

-3581. 40a, 7-f'?1f-d AT P 3 1 2. 2Da,dTTP304. 
20a, dCTP 2 8 9. 2 D a 5t/7-7?1f-d G T P 3 2 8. 2 D a 
*<> 

05 1 ttv-^>v>^fflttatUTffiffiL/i:/?-l7"ab*>itfi : 7-P»i<75«l«2 
0 9b piftt/tto<7)E*iJ*^To a^'/HMO^-f^-OE^ 1 2*#v->r 

05 2l*Xtt0M 1 ICflMBKKttT** 9$A 1 u V p A^fite* 

-^inv-u-tzy^-ae^-o-r > ha>5<7>"-ST**E9U*^r d 

Attd dGTP, ddCT P£tt*OPMf tffjtcffiffi L)fc79-f v-sfij zfjfi 
(PROBE) *^To *fittttlll^<7- (I FN) €T»T^U, 
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te*tC^T*2«<Dj&2 0SttS5«»*iFT. 
0 5 3 ^^PROBESfCfi^JB^eBlSKfflL/tMALD I - 

hP>5tc*slt*A I u Vp AMtttttBUfcft&ttlfctipr (Xttfll O 

o 

05 4 ttSf6«^tt4>Tf»Jt5t^U^^Ki: ITddC tffiffllfcP ROBE 
«44»^e.(7)«*^^^ HI>*5j*T. 9at^2WDNA*6<Dft1 1 6 5 0 0 

a on** « fc-pwstaie^ttsam&o i «c« 2 atttt%ji»efi*f#&-r * 

055tf$-S*-*-fcbTpppCdd fcfcfflL, C F T R»fc?-0-f > 
hP>8<7)3* 5fU*T* 'J T hOa^O^aHE^ft^tllT^^ACOP R 

OBES^0^t (Xttftl 1) . 

05 6tt#«PROBE/5f&ig«J>tJ8^e>limie»U^MALD l-TOF- 
MS^7 h^t^T. C F T Rilte^O-f > hP>8 0) 3' 5fo»C*Y T h "7 
^ hO±3«<0-ttMi*3J:ae^« r *m?*ifc. (a) T5/T9atP^ 
(b) T7/T9atP^ (SKAI 1) . 

05 7tta) C f o l*»Sl/b) C f o I t R s a I fcfcEUTSttffll 2 
lCt3«T**^>H*bU*:2 5 2 ftf*7*E af£**ttftfc (« 3/e SilfirF 
fi) OK*^^^h^€^T. 7^Ty79:H7*'J>e-^ 

05 8 tf C f o I THHtU a) l^y-V^'JJ-y>T 10. b) 1512 

KU/cT^E»^«lfiStt (« 3/c 3afeTS) Oll^^ hiUt^To 
059Ua) « 2/c 3. b) t3/«3, c) e3/e45tfd) e 4 / « 
4 5te™*6«)C fol/Rsa I mite 

ten***'*? Ml>*jj*T 0 Kffl777'> > htC^g5€r§Kxfc 0 

06 OU^mc f o I StfR s a I CJ:* 2 5 2 MttT** E jMs-?-*IMS£ 



061tta) (2/t3, b) <3/e3, c) «3/e4Md) «4/e 
4 jt^SOv^^ru^^ (:□ K> 1 1 251/1 5 8) R1^^7 MUP R O 

B EBftt^r, e ; p : ^tt&T^Yv-,, ±©: □ K>1 1 25 

tf1 5 8^ £SteS5fttt*?\ y7<^-E5UttT»T^T e 

06 2 ttxP/5-ir3t±£#fciiT£fc«>tf)T R A P77t-f(0«i^^^ h 
JU*^-f (SJfcffiM 3) o X^C? h^Uy^-f v-v^^-;K02ffl€^U. 5, 
4 9 7. 3 0 a (ItlHI 5 5 2 3 D a) (CflHBfift T S 7 *7 -f V - fc „ 7,53 
7. 6 Da (It*tt7, 5 3 7 D a) (3fc:**><bb j o C X 7 7 4^-0 is If 
T^Ut^U, 1 2, 7 5 5. 8 D a (it gfl 1 2, 4 5 2 0 a) IC 3<BOrP * 

-<®1fc<0**tf:T a q D N A# 'J * 7--fe*(0l tfSttCJ: U 1 d 

A5?<7U**K#*:lt (1 2, 7 6 5 0 a) 7^*1^ 

06 31*06 2(7);«M*tSK£^U H)*>1 2, 7 7 5. 6 Da(0f-^ttC 
ne>C07 t a^7'JSa* fe^>ig^*0To 2 0, 3 2 2. 1 D aOf-^UrP^ 

* K#0<*££^fcltK«2 0, 3 9 5 0 a) o 1, 2, 3 Lfc tf- 

-71*1 4, 6 7 4 Da(04iOrP^?St!t-*^^>fi1ljm% 
064tibh^nv>t KP^y^-tfm RNA<DR THt3jS^<7)M A L D I 

) o 1 8, 7 6 3. SDaCOv^T-^ttAn^-iH^ig^cOIEt'^^^bl^tae 
1«»t«r (ItWttl 8, 7 5 8. 2 0 a) « 

06 5 (a) URET«DRjH£-?-td ATP, dCTP, dGTPMddT 
TPCO«^«5OPROBEJ5mO«»C0T*5 (SIK1N 1 5) „ Bttb***>$ 

06 5 (b) UB£ffi, C-TfiU : C-AT>^-b>^0COddT5UfddA 
SfSO^jap ROB£®14j$^To 



06 6 W (a) NtttftBL (b) ^xP^J8l*1 (Wt/ 
C-T) XV (c) ^7 i P}g^J8L*2 (Wt/C-A) COPROBEig133«*^ 

06 7U (a) R^S. (b) G-A, JSttf (c) G-T^^SI^, (d) i? 
*tS/G-»Ax (e) 5iS/G-TM(F) G-A/G-TAtP}^^ b 
C0«;#ra^R E TjHl^iM£«(:ffi3t«^i9l1H»OM A L D I - F T 

068 u&G-'gmte h'jf^'j>*- ^^Ma^bcom^T 5 * * 0 

0 6 9 (*»*14 h'J^'J>*- £ 5>T *«»Hft4bO**0T * 4 o 
07OUB^^';if (5* -<$/t'tf>-TGCACCTGACTC, E 

5U#^5 6) *tt7 h'J y^ffllD y n a b e a d s^iifOMALD I - 

TOFSM*^* hJHTfit* V •y^^CC«rt««2> (CTGTGGTCG 

TGC, E?U##5 7) tMi/co 
0 7 1 tt6^^^=r (5' -<;/t'tf>-TGCACCTGACTC, E 

5l]##5 6) Jtt7 h«; -^^10 y n a b e a d s 0)_b>1t<7)M A L D I - 

TOFR1^7 h)l>*7jk 

To v h tfrt&fflm (ctgtggtcgtgc, E$49f5 7) & 

07 2a^-r-7 , 7<-?'-^';P"lfi*#JI Ol'-T'PROBE) J5f5T«*S 

C^To 

07 3 AW^x^^-rcOC f o t }Bft^i»OMALD I -TOFSI7 
hn-fc^fo 07 3 B-DUtt^COaiE^SCOMALO T-TOFM^a 
C7h^€^U, Hb AW5?^Sjte^S (7 4B) , HbCtttt^H^^R 
«T*/?-^Ptf><0P K>6(05?^ff» (7 4 C) , H b S unttftfil J*ffi * 

tmr^/3-<faexD^h'>B0^i<r>^m^n <7 4o) 

07 4UCKR-5C01t««ii£<0^»EfUt^ro T©<0EfUU*t«^7 < v 

-ic«fi3<ott«K*m;-r* 0 ^0<7)taiss^ 3 2 b P **c»i&-r*o 
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07 Stt-fe^y^-f^-c k r T 7 f *1!BFt 7 -R N A#'J * ^--tf(0 
IS"o t U «fc ? tt5 C K R-5*i*<0*tt*tt6**J:9(C7*tf<>U 2 

07 6U«fBSI*HH2 1 (3|B«T*<|:^{C^U^CKR-5*i«««!IC0MA 

07 7 tfa#U£RNT-*'?>mbUfc££RNA2 5*{* <5' -UCCG 
GUCUG AUG AGUCCGUG AGG AC-3* , E?«##62) 0»< * 
>U V-MAL D I hn>T»£*. ^tm2 0 pmo I ORNA^C 

4. 5^l7 , yiz-C<7)0. 6 I 7'J D~ hfc 1. 5 I V h «J y ? X ( 3 — H 
PA) izmJ£l,T&&m*#tiiLt: 0 5* 3fc»*#fcL£77?"*>h(lRN7> 
--tflCJroTfttf **180>£BJT'7fT (H a h n e r e>, Proceeding 
s of the 44th ASMS Conference on Mas 
s Spectrometry and Allied Topics, p. 9 
8 3 (1 9 9 6) ) o 

0 7 8tt^RNA2 0lf*O(B<^>UV-MAL0 I H**^? hJKCJ: 

07 911DNA^ (1 21», 5' e**Ht19*i*. 

fc*-*'<7>S£&0)#«£^To a) 7 h'Jy?^ (3 — HP A) 1. 5 ^ I tiS 
£Ufc&«tt2~4 pmo I t*C«^»0. 6 M I (0»<^>UV-MALD 

ft77^>> h£ffi»<? */:&#(! a) tlSJ-tf)*^? MU. 

0 8 01*:* hUT" hTfc*v>£ hC/:ffitttf-X#e>CD@;£<t5' fc** 
Xb4 9nf in v i t r o €¥&1&<7>>8I* Sr^T, ( a ) flStt t: -Xfc < 

084(lcap-ta g - 2 tzfc^ U ^E5«<0««^^ ? h^£^f 0 
0 8 5 110 8 2lC^L£;5&lCftt,^ ^-U->a>i:ddATP £<$EU 
T 1 (5]<7)v->r>v>^JS«5T/?-T AG 1 W~TAG27 , 7<7-^ 
Ufc»C#3iJT*Ct(;:i:Ufc6ft*:SM*^? h;u£^T 0 

08 61108 2lC^U/c^ic^^. $-U-ya>i:ddCTP £<$£3U 
T 1 @(Ov-t>v>^T/J-TAG 1 M/J-TA62 y^-f^-£{£^ 

087A«^^*OUt^-C K R-5»(5^-07 5^> > hOS£§2E 

3 2tt«otf (bp) **£TS!T'^U #it*?U** K*«f^U7^T^t 

o 08 7 butt's i>>ifttmz tifrm£Mmtttm$ixr^%^E2L&&t. 

^Oft* t7>^**^-To 0 8 7C(iHgi;< 3 2 b p 

***^f, 08 7 D (IfJSiMitfc^tf) P ROB EgtfcS^U 08 7 E (i?^* 
^^Itita^ O P R O B E &4i) * ^T* 
0 8 8tt^fU7^'J^7^ Ky^«mi*tt (15%) SU^ifefeC^Utf 

t ta>^ comia^«^^*i«s^ i^to f?£® c k r - 5 cftffc-r * / < > k 

(17 5 bpCStl, **£fcoiH£^#e><7)A> Kll 4 3 bpCStlTl^c 7 
5bp<t'j K(l#4$*ffJi#ISKfiHT*o 

08 9 Att^^P^ffl^tCA»e>(OD N AWX'x? ha^77S^l, K|2 
3 3 1 9DaOtf-?tt!?£SCKR-5lC**F5U KM 1 3 1 37DaMl 
3 4 5 1 DaObf-^U^T7-'y^>if^intz^^tL^B^tnm^n 
T^U^tttitLi&itti-tofctto 089B11DNAST4 DNA*'^7 

--t*-?*&au tti«iufcTxv>>£j&*L*:&ttii0 8 9 a tm-<Dmw» e> 

»tDN AO*^? ha^77«^T, 08 9CX^8 9 D tt** |g£«f*K 
ft*T5^^hn^77?AU, 08 9 DTHTtV v>£&£l/Tv x £ 0 K 
ftl 3 0 0 0 Da*»O±tf-^W:^«W7>^jeH-r*o 

090 AiiAfa^ffl^^fcDN Avmn^tzP rob Ejgtfwe&cD 
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>*a^'-va >I9C0<£^&1*<^SK>U V-MAL 0 I h;U 0 9 

5%*^/*T= KJM* (b) . 1 OmM EDTA(c), 1 OmM CDTA 
(d) «tf2 S%imilT>^^U (e) O^fi0«T}S«imO@^bRN AIe 
35«ttl<7)^^^ bJi>. EDTAtCOTAU2 5 %*J»^b7' - <> AT p H 8 

08 1 HRN7*-irU Z T1 5^m>mbm^5' t'*fMt4 9nt in 
v i t r oe?gtt0ffl-ft>UV-MA L D I S**^? MUfc^To a) £ 
-y-y MN Aftl 0 0 pmo I **£2 5 ^ I 7-y 9tM ttOX's? hiU 

0 b) m 

t4t'-xcnjE{bL/c5' \d**Xt7?<f*>h<r>mmi<r>x*«7hJi'* mm 

L/;77^^>hin OmM CDTAitt9 5%*;^A?> K(0>S>aTJ»« 
Stffco ^T"ftOi§£t>ti*4(D1 M I 7'i3- h*7 hy (3-HPA) 

08 2 (It h/J-^Qfcfi^t^OD K>5«l/6 t □ K>3 0 fc, I V S — 

1 im®m~*u zmx&?&&x<n&H&Mim&MC7jito 08 2 Aii77< 

^-/?25I/^1 l^l/feyyADNAOHfli^to :/7<f V-XtfE)* 
*?<fla*-v 3 >fcfJ^;Bu^a2JIEm^To 08 2BU OK>55 
t/6£LbiaiC©£T*> y^<7-j5-TAG1 t(3K>3 051/IVS-1 
#^Sf4<0±>»<ce^-r*)/?-TAG2tffifflL^J|t«*P r imer Re 
action Oligo Base Extension (PROBE) CiJ 
W*MBft0>##f£^To J5fc£*4>tt:x h U7 r-T t' a- h U/c^ffitttt 
*lzm<&[stctf*3-><tmm7 J 7'<^- (**c a p-t a g-1 5t/c a p - 
t a g-2) $:<$fflUTfflaiU. Z.H bd)?*? < /?-T AG 1 Stf/? 

-TAG2W5' ^aiC««fl<J^ 6ffl£>5' *W&&t. 3.-^-V*zr 

08 3(108 2IC«^lZ^t/cJ:9(C^U^HH^^6C0DNAK*4<75P 
ROB EjgtaO***^? hJU^^To 

®<*TS?ttLfeP ROB ESfl5Oemc0**X^^ h^^^r o ^^««6 6 0 
4 DaM6 6 0 7 D a <T> tT- ?d!?£Stt:£a<5^tr#fcU Hft 6 2 7 5 D 
aCOe-^U^5«c«l5:Mf5^^^r*o 7*7«f7-tt^««i5 6 7 3X^*5 
6 7 6 DaCttlti$n5„ 

0 9 1 &Zm<D9lttZ>VlUt 5fflW/5PROBE77"f7-J 1 lsJ<^J5^ 
TIS]B$tC^ffir5S»^2 4 (CgatSTSl: 5 ^'J>^y^<v~o 
ligo Base Extension (tc — PROBE) Sft>COM A L D 
l-TOF MSWh^^t. 

09 2UHM2 5(c|Bt?r*^9(c p 5 3JtG : ?-Ox^v> 5 - 8 tflMSS 
t/E^J>*3£-r*/i»coi/>^;u^ J .-^7'ai2X^«^fi1)(c^Tp «x^^ h 

->K109 3<7)AS^T**o 

0 9 3(ljf«^2 5 (Cgg«f p 5 3iie^<0X^V>7O-ffi^E5U 

5*3Er4/c«>C0 4lslO8iJ^<0S^€*to^yP y ht^To 

09 4 (lim09 2 5 CIBttT*«fc9(Cp 5 3a{KTOX^y>7(0-StE5U 
>*£T*fc»CAJ5Jfc*'6$bft*:S**^ h^U^^To 

09 5HSSf5«1*5n L 7<DOi -'KC^ MALD l-TOF(C<fc 

^SJSL^p 5 3 >-4->->>^#-£>««;^? h^^^To 
09 6AU^5 OMf* (15. 3 4 k D a) t 2 7«^« (*MSfiSfcK 8. 

3 0 k D a) OMWMALD I -TOFKl^^ hiUS^To 

09 6 Bd^fiScS 0«f^ (15. 3 4 k Da) t2 7ift, (tefiitfK 8. 3 

4 kDa) <D«£ft<DMALD l-TOFM^n/^^ S-*yd"5?C 
U*^KO»ai«U1 QfxMtLfco 09 6BO2 3. 6 8 k D a <D v^^tl 
WCteHftd s DNAUi^-r^p 

09 7 A(109 6 tim«(OK3r4RS€^U/5:7 y ^U*i>>/^«Eit^ ( 
e 3»<5^S) <7)X4V>4<7)«*<7)C fol/Rsa I >^biS^<7)M A L D I 

097B(1MALDI-TOF € 4 t: TB« U >i JSIM t!0 9 7 At 
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) <0l#V>4O2 5 2ift«t«H«(0C f o 

l/Rsa I (SJB#~M>mkStt<OMAL D I - TOF***^? MUfc^To 

0 9 9Wtr>-v-;uv^^p^v^^>^-t^tT^ffirg^coi 6xu> 

>hTU-*MALD I MC#T C t KZ * »J 1 5 A(Dft#C»/MIH*«* 

01 0 Otf£f3c2 0*ttRN AtOT»>Mk?*lC* >7y ^UfcTy =)- h<0 
M A L D I M**^? K^7<fc* 0 

«fFttU«5 imiT-OS * 0>±Htt * cOBa^rtS^t* * *3HB»<0-« trio 

Ktt. «as> *m> o-r ji>*> *»&»*>n*ff»tt«€*i*r«. * 

o 

*9!»»?<sgfflT* raawtfts^u** kj si/ raa#it*?u** kj 

ttttfta^U^^KWa 1 -T r **i><;#5C^U**K (ffliltfdATP. dC 
TP, dGTPMdTTP) 5I»1*!t5??U** Ktt2* , 3' -*>' 

f**y'J^^Mf K (GliltfddATP. ddCTP. ddGTP, dd 
TTP) Z-SCo RNA?a3M#A39U:«-?Kt*y#5t?U*?K 
ATP. CTP. GTPMUTP) 388(19 it* ? U* * Ktt 3 ' —? 

**v';^^*fK (ff9a.tf3' dA, 3' dC, 3* dGM3' d U) 

Nock, N Yatfyjl^x— , *^P36»e>fljK$nTt^>t huy h7t*y 
>%3- h Ufcfiateb'-XT'&SD YN AB E A D S 90>M1bfitt t*-X* ® 
ffl T * > ttt**B2f*ffl ; ft * 2 -p<^)S14«®fBJ3Z.li * 'J =f/ y X * U > ? y 

=i-;HB)co r«»j #£«e<7>tttt«2fisB ; ft*ur = k*S£. v^;u^< Kts 

2 «<7>^»E5l](w« LT*^«I« ?<£E T * 9K <r SffiB tt , 2 «0>|ftgE?U 
^K-E9UC0T 5 ^KXli^i^ >/^«t3- t*(*T5. 2«tf> 

oi*T f*ttj t^oto^izu, t4K 

< W 5%*m. L< ?ic2«0)3?7U** KE?«*ffiS 

c/w ? y ^7:T*iit **«*T*o 2 h y >>x 

r 4 £ * v y *B#2g *>*J£T $[S<7)/n -f 7 y f- *> a > 

hy>vi a**cJi«*n*aiyo*#?*»K -Hftcii, 

1 ) b y >vx>*>- : o. ixssp e, o. i%sds, 65X:, 

2) h y >vx>v- : 0. 2XSSPE, 0. 1%SDS, sot:, 

3) te* h y >vx>v- : 1 . OXSSPE, 0. I^SDS, 5 CClCSiU 
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^"S-tTo ^^1fflC0iia#*^l^^^KtUd ATP. dCTP, dGTP 

» 

5?^U^^ Ktt*^*Q^*X- h3?^U4-^ K^xTif^y >*?u** K9 
C0»<f *ta*(0&^ iZ/\4 7 y ^< * t ^pJfiE^r 4 aCDftfr 5 5? X * 
*8SU Jii5X9: i UiiOJSm^ i #B<0K*&a!ll* ST, ^xtf2«li/± 

<?)t^a€R^i3«aiu^^ii^{cu v i +iffl<D»fr3K*efe3!T-x?*-*y 

^^U^f K (D«, D', . . . D«) Z&mtits v^^/x^hn^ h'J 

*mmm-c&mt* mm) tamma. ?**is*)*tm (on a) xt/y 

(RNA) !?C01*fflSU r /XU2*a(^y3f'7U^^Kfc. RNAXtt 
D N AOamX«R»^ t«l*t «• ^zr^^mSt (PNA) . *^*Q^* 

**><7>ta£f*ffl : «^K14ffi5f^ffl ; (^Atf D ynat. Inc. Great 

y-ccaufcy5<^-t*i*r«. «Ktt+»cte»^«T*»K -«tc«7 

^CO^X^^C hP> hy-i*T'WfflT'*5/ t c«)(C+^^^T*^ltnii'^6 
«rt^o cne»C7)^(mK(0«toXO r v->r>v>^y7<^-^fiBffiL. d 

-Jfelz<ft)6-3 0. ff*U<ttW1 0-25, *V&*U<C*tt1 2 — 2 

-f ^-<OE5Utffi^Uflc^UT^6-7 Ov *y»*Ktt1 2-70, <tUff 
JKttni 4-±RB7 0*T'(7)3??U:t*KE*tJ-p&* e *^<7)r5<^- 

u /c ><r)*i$j — mz <t 5 e- ^iKe^k € <c < r e 6dt^k^^ 

*x*->*x^T-j^«|«tttt <flUtf***>£») TiCtmtio t«K 

^*3'f4k7'JU4'^, a-KTizhT^K, /J-3-Kl^y-^Xtt2, 3 

-x**v- 1 -yp/f^-^c07'^^;Mk»lt»«$ii:2)t. 

y ^ ^ * > x ^ t-juis^ « * x * h y x * x Ji>fi£KSC**f s 

o ratttc, ta^kKyT;u#^vy^*«ffluT*^*i;x^^^e^«fe*?s?K 

!BSt4£@«>*S?U** K (0iJiHiN 7-XttN 9-xT1fry >5?^U5f^ 

wory >s<ttt*) «rn AW^^oy ^^e^aA.Tt><ti^t. ^y^5c^ 
u^-^ Kh'Ji^T^^f^utfcJ:^^ 7^*;Mksn****n**x- 

hWgl«€ffl^a>tT<><t^U, ^y^K^K (PNA) ^CO^yzf5?^U5f * 




xtfmftn. mktfis*)i)*n\>. cpg. 7/jn-^>r^i;§?«f> 

* OSSepharos eMS ephadex) . -fe^P-^SU* 

u*u>- 1 %->*t"-^*>-tf> (ovd) ) mmv 

A*Wang«flg, ^POh'Jf;!/ MJf J^Q'J KD.f'J^^U 

>-DVB»|g) «fig. Me r r i f i e I d («7 P P * ?-Mfr3* x ) U> 
-DVB) ttffi) s ^7Xf7-?, -tUPP-*. fi&Utfiaj&SSe pah 

dex (Pharmacia) ?mBB$ ftTu* fc0>a?<7)8?«-r h5>. 03 
xli*mmG0>m&Ttfn-Z'fJ\,TS>Zm&%S epharose (Phar 
mac i a) TffiBSi* tiTc** fcCO^COT^P-^WK MU*C^lt*(C^ai<7) 

(«. TJUS-OJ*. fflatf<r<S!) fccDSFSSfsH* 

•jrpeu>, b\ fjfz«jf>v7^g K) „ e> (miffi* 

«y>*-T*»K ffiUtf#8H!H4y>*--, <b*n«t4y>a-;RtfR*8Ka 

Umte-£ftte<»mt LTtffc'-X (ffl*tfvU*>rJK CPG. fi31*. Seph 
adex/Sepha rose. -fe^P-*) , ^r + e^V-, **^^||Jtt7-f 

(^^tfffl^'&tj^fijcXtf^^jau^trxoTu-) % xti^Fii^Hotr-y 

*^8*lcg2«T*<fc?fctf>y-n^<?Px'i' *^>tf-&Hlc<fc»j#TC 
-t-^mctn'^, R*j£<*n*7^yu?;u*u-tf-/^ux<Df* 

*R*t>»LU< <T*P N A3Sfl&tfc(fl|;Uf N ielsen^, Scienc 
e 254:1497 (1 991) )^<0* «J If5? <7 U** KIR»tttl8 
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•b*>mb) T*«. M>*-U3t^iw3E<bDNAtf)BC»Ar*o 

^^W^T'^tK Ifll«* , e)tSKt»*^«)ic«7*P7 t <7 v --tiKtttlit^r* 
C i: * ? * S «5lx«Rol ff6> (1994) PCR:CI inical 0 
iagnostics and Rsearch, Springer #RB) 0 
v^^/>c^ hp> h'J-t»»r*C0(C+77<rJi<0t^»7>^€^5/j«>tC«, 

>^(Sambrook6, Molecular C I on i ng : A Lab 
oratory Manual, Cold Spring Harbor La 
boratory Press. 1 9 8 9) , *M * 7 - -tfit|*J5FS ( P C R) 
(C. R. NewtontS. Graham, PCR, BIOS Pub I is 
hers, 1 9 9 4). l ) tttlttKfc (LC R) (MXlfWo i dma n n 
6(1994) PCR Methods Appl.Vol. 3, pp. 57- 

6 4 ; F. Barany (1991) Proc. Natl. Acad. Sci. 
U. S. A. 8 8 : 1 8 9-9 3#R9) , (SDA) «5fl?ltfWa I 
kerb (1994) Nucleic Acids Res. 22:2670- 

7 7#i) J2.Xf&2i (Si^tfRT-PCR (Witf 

Higuchi6 (1993) Bio/Technology 1 1 : 1026 
-10 3 ) , ft&&B*&*tomSl (ASA) ffi^lC<£¥C*^<77'^ 

^-y-y h«aiSttii^-y-y (t) ±<r>m£z<gm& (l» ) t 

tcElg^^T^^ i:^T'*^ (Ell B) o HJjeWfe^tt?^^^^ KP/ hU- 
0>fcf*TTBBH ^n^^olCjgJST^Ct^T** (S3 ^ Jt^6t)$3E ^r%«*C0 

7cMStt'J>*-ti7t(C*^5c:raSiL, (0«JttfGo I dma c h e r e (1 
9 9 2) Bioconj. Chom. 3:104-1 0 7#i) , XlZ&fzZt 

5-^7 r-%»*ffittilT57traStt'>l>*-W^aT*5 (fWiUH a z um6 
(1981) in Pep t. , Proc. Eur. Pept. Symp,, 1 
6th, Brunfeldt, K (a), pp. 105-11 Otty^rOO 
3felBatt«BI«fcLTO- hP^>^U*0>ffi«tlBttUT^»K Yen 6 (1 
989)Makromol. Chem 1 9 0 : 6 9 - 8 2 tt t KP4f 

83« LU'), 6oldmacher6 (1 992) Bioconj. Chem 
. 3M 0 4- 1 0 7 U55«^ei (3 5 0 nm) fcffiUWT 5 tXftmt 
^ Kt* L *K Senter6 (1985) Photochem. Photo 
biol 42:231-23 7(*7tBB?!H4*3£*£i;*^ hDA'>y'M*y 
^JU^-JU^P'; K^«fi9€IB«2UT^*) 0 »*Uu©»Ttt. 7**^? h 

&m <d » * u i ^ 88 nn y > * - « $ tra i c 12 m r z o 

ISC L* t»4g[7'>^^OA»c:UTe^t^r*Ci:* f T*, ^<OlS 
t^^ac^ hP>-f-tc**7>«rtc^^K»4§JStC"r*^c:^»* 
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M^;n-TWvfP-fffittR*<* (flliltf Ko s t e r 6 (19 9 0 
) "A Versatile Acid — Labi I e Linker for 
Modification of Synthetic Biomolecu 
les," Tetrahedron Letters 31 :7095 #R9> * 
t v - ^ A/»»«»>ft t; I* «+tt*ftTTHRBi«g<r u ^ y 

> i, < i* y *>* >- y v >I3£ > e p * * 7 ^ * - -t? iz <* y raasjffc* e p y > 
ttMs^xufflU tf y fu7-n l < KtT^-h y ic* ys»Bpji!6*:* y 

^<c7)is^t3 r«ffi#tt££J uuv/v i s*^? kp> Ky-ctu 

FosterlOrgani c Charge Transfer Compl 
exes. Academic Press, 196 9 2*83) OT, W?SI2»>fSfi 

lZUtm<D&*<Sty**mmTZZtifTZ. &&&&& * fflftft *{* C « if s 
T«CtfcT'§, - ft 6> <D£O(SJ<0|S£ % JS-ffiST 5 x * ;u 

< xr*©«-pu. BBai*y>*-tfli3i«fc. ^-fv-DNAU' sauc 
^-fxu^rfiifitjctttr^yKticTe, #ii^dn Afi&*B#3:#f*#e>iJ8 

SLTMALD l-TOF M S £ 3?*fc? £ JOT 5 , r/W^'J^-fXltJ ^ 
-y-y hDNAWEJIJ^^JET^Cil^T^io 3) T fcEltiMC, @£4bD N A 

ffl€»S(c/N<yy^<XLT#s?^. e>raar c 

<7)<fc?lZ, ^-y-y hKW<OTO«*CCffi1fW^tt»±'*DNAE5«JOffl3e<k^ 
5<v-^T5t, Sanger y->r > y >7 ttmt * ^7 < y 
(PROBE) #*^**»T*Ct^r* So t h*>e><7>*&»* 
(£fc£EfcL<ti£mcDB!rBfc**fc*, £**>*5S^ 
£J*> XiiS-f ^*/«WfcU<ttJlfl9DNA<Dft£) <DDNAK5l|«ttlBt« 
£lt?*<, SSJ»a»^)l?RSI<DE5iJtttilt»^3£T f #*o 

teCOiS^tCtt, ^-yyhDNAtS^bl, 7*^ < ^ - £T ~ -JUL £ ft 
tf£6$r^„ Cflfc«>(zii x R»E5IJC«^t^r«fey**t*DN A£«N§L£f£ 
s @£<b:777*>f**y-y>y>7T*#©**>* (EPSttgL-fc?^;* 
>h*/W ^y^-f^T*^ ±KO*7iC*^ttKli@£<bL*t*) 0 Cftfc 
Ofc^Cli. MALD I -TOF^^ MH*/\< 7y $f-f XbfcD N ACD*^ 

*«w8Ti4*wtaf*3t»«:csj6<br*fc«>^y >*-t uTiis*«c£» 

WC«»TO*y>*-, »C*lM»Ctt^T*«fc9«ry>*--CA*, ftfeo 
y>*-tLTtt, kf^vu-f = kx h*v7n/t>«*<DKffiat4y>:>7- 1 S\ 
8u-tfju hy^juy >ij-&mf e>ft*„ 
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*-CfcUTtt«rrSU-tf-i£?WB*RT*£*^?** <«*tfC. Wen 
t ruplReact i ve Molecules, John Wiley & 
Sons, 1 9 8 4 #B3) 0 

PCR (04) s LCR (05) XttCWtfll (06 A) «0) 

CS) tC7'>^-*L , €ffl^liA,Tt>J:t^ 

MALD l-TOF MS €fl&fflLTX + V5l^UT--b-v->r>v>^S|? 
«T « , * (?) 5 5*3* L THf**^»CSie<b U;1*ttDNA^ 

^3' f£j*X^V5f^U7'-'r/TM-ffll^»Ls L 5? ^ U** K<0^^-« t 
IS^MierSp ffiS a n g e r v > y »J @3fe^b D N A(D5? ^7 U ^ ^ 

KEM^JWWTft. »^CRJRpJ^^y>*-€Anx*c:tlc<fc»K 

> @^3t^/)»e»DNAtBBa»CMALD I - T O F tC <fc U^IH7 5 Cf> > h 

(ok* t>»3tr s ^ t * *«^cDjtu8ati»^b*Baat4y >-h-m<r> 
mRtoizm&*imz*)>fi-%&m*zt. maldi -TOFo-ft>w 
a^ae^i: c (obds^ at i; 5 ^ ? ca^t 5 c t ^ t * 5 , fi^u^i: 

^«$ft-5 2*ffiDN A(7)5' aJE^bffltCOt^TfcRbitj/Silio 5 
f |S]*X^V5?^U7'-'b-^«fflL. 3' ^i^UTDNAia^»C@ 
£<bT*ii^t>m«T'A*o 

IZ^-y-y hE5UX(JBHDN AE5l|«7>^oTt^<f l*fttf£ 6^^) 0 2) ^ 
7< v-^»^@^^lc@5t<bU. h^»^ CftC/\-f yy^r<x 

T5 (3tittWW»»>-y7 hEWa«**aT*fc»XttEOTi*jrr*fc 
»Cfr?) o 3) (HHaXtt*«Ufe) 2*0DN A*^<7)«tC0e^^^L 

Kssat*y>^-. 3tB8ai4y >*-»i/!6f!fttty >*-t<$fflT*4 0 &raa 
ity >*-c7)^fR^et)^Mi: LTttk'^7K = kx h + ->rn/o, ?■>' e> 

Kyt h*7'>* Ky >*- (^9A F attome> (1992) Infect io 
n & Immun. 60 : 584 — 58 9#P) 3itfi8B8&F*3 h7>^7i'J> 
«SB^»(CA*^«)tcH-^/ir h7>^7i'J>S^mKL/-t';^7>^7 
i y >e^{* (ffiiltfWe lhoner6(1991) J. Biol. Chem 
. 2 6 6 1 4 3 0 9-4 3 1 4 £KD ^5*15, 

#raatey 

* K^l/^Ui?!^?^ L<lt&3 5 0-3 8 0 n m. *y#* 
Uin65nmT't5, **W0)*IB«1*y >l*-«C<£ffl $ flTl^*^* 
P7*^< (Sinhae> (1983) Tet rahedron L 

ett. 2 4 : 5 8 4 3-5 8 4 6 ; Si nha6 (1984) Nucleic 
Acids Res. 1 2:4539 — 4 5 5 7 ;Beaucage6 (19 
93) Tetrahedron 49:6123-6194; XlfM a t t e u 
ccie> (1981) J. Am, Chem. Soc. 103:3185-319 

l8g«ic^ivT, 7traati'J>*-tt^i : 
R 20 0 A*"). 




NO, 
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an 



[5£<K R"li«- (4, 4' -yy K + yS'JfJ^^y) TJU*^ oi-fc 

a*i/*JHKrJK T'y-JU** vAji,#-;u;stf SIRS *u R 
"li^SSXtt (v*7 7 JU^;u7' = y) ( w -y7y7^3 + y) P-T&tK X" 
tt**. TJi/^XtfOR*'?**] £fco 0 

**tC»*UtMB«UU3^T* R20W3- (4, 4* -y'n + yh'JW* 
v) ^"neju. 3-tKQ*yrne^XI^W*U. R^'ii***. 

ft. R"li*£Xtt (y-fV^PWS/) (2-y7yih^r«» P-T& 
»K X*°U**C. >^^3Z.liOR2<>T**o UtMB«&lC43l*T. R*° U 

3- (4, 4' -v> h*-> MJ*^**v> ype^T'**K R*»14-**^T 
R 2 M* {y-rvynW$y) (2-y7-/Ih + '» P-?&»K X 

^WAU, R 22 tt (y-fvrPW^) (2->7;ih4-» P-T 



^A?53t 2002-507883 
J5HO)»«lc43t^T, #B8Btty >*7-ti5Cl I I : 




(in) 



R2Mi**£U (yW;i7S;) (w->7y7*3*y) P~ T 
A*K R2«(ia/-k Kn**>T^a#->, a>- <4, 4' h^yh'J^ 
**v) r;ua#-> % w -tKa#y7^#^l/w- (4, 4* h#v 

h y 

^J^(C<t t)I»$nTOTM^ < Tfc* < . r s li&*«Jl:UT0-~4 
T&'K R$oU7?ju4f.;u % 7 | ;-W7 I J-;^**>T«5] £ 

t>o 0 /9i£<D«§ttU::*5^T. R2« llw- 1 KP^i/T^^JUXiiw- (4, 4' 

-v* h**> hy*n-**v) t;u*;u?&»;. 7;^^»±7>^w:J:»j 

»*lAMBHUC45i,»T, R*M**£;£tf: (-/•fvrPW^) (2->7 
yxh*v) P-T*U> R"l* 3-fc KP#yya**y, 3- (4, 4* - 
y/h^yh'JW^y) ^Q^y, 4~tKD4y^k 3-fcKCI* 
y-l-yp^K l-tKP#y-2-^Pt% 3-tKP^y-2-^f 
Jl/- 1 -yatr^> 2-fc KP*vX*JK tFP*'»f^ 4- (4, 4* 
-y>h + yh'JW*y) 3- (4. 4' -y> h*y hUf^* 

*v) 2- (4, 4* x> MJ*;u**«» x*;K 

l-(4, 4' -yVh^yh'JW + y) 3- (4, 4' 

-V* -2-^^;U-1 -yPtrJU5l/4, 4' — 



Lt^«(C^i»T. R 23 tt (yYvrPWiy) (2-/7/I 
h*v) P-T&'K r S^sliOT'ft'J, R 2 'U3- (4, 4* ->7 h^y 
T'P'f^-X 4- (4, 4* h#yh'JW4y) 7 

3- (4, 4' -yn^yh'JW^y) yPfcfJK 2- (4, 4' 
-v> h#yh9W*y) x*;w 1- (4, 4* -v* h + yhUW 
*v) -2-ype;k 3- (4, 4' ->Vh*yh'JW + y) -2-* 
*;u- l -yptf^Sl/4, 4* -y^ h^yh'J^^fy>^ei8^$ 
ft*o R*«U3- (4, 4* -V* M;*;u**-» ^P^^v^H^ff 

t^Ct^T^ie 5-t: KP^-v-2-- 



, » 5 ti^^*> 5/^7^3 -^OflWI0)*>y-;u»* 4 , 4* — h + yhUf 



HP/\'>XT^xt K^/^P>^>'(ba;-t KP* v7^*/W «5S?ltfA^b3-t 
KP^-v^PtrJU) T*7';u^MbL/c«, »6nt7 7 JU3-Juti53iLtfv';^x 
-f^Btit, 5- (w-v«;^^*vTJUD^v) -2 - " hP^'>X 
TJU^fc K^6n$, 7^fb KC^«^«£iflit$t x ^:>v;ut;uzi-;u 
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• 3 



NO, 
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?th7iy>wni, «ff»iir^e>Tt»j:^^ fliaiaf^^jitfs 

^t«f5r$4. 4' — h^v h';*jn-7^t uraiRfi<j(c«B-r5p 

Hit, R22^ (y7W7^) ( w ->7;7J^ + -» p_ 7 ^^ij> 

tiJUc^oewua^r*, *^cot5a^*g{s-r*t>co'eu*^ l , Miami 



fbvlMl'fc0>JSJ5C«fc*J 3. 4 ->'t KD4*>7t h7i^ >C7>4 -b KP**> 

/\nyMt7^^L-r'3-k KP*v^£TJU*JHbt. fflxtf^-vItT 1 h77" 
^UT^^ATKv'vMMbTSfc. 3-T^=i^v-4-t KD^y7t h 



OH 




£ HNO, 
(70%| 



K i C0 . / j NaBH, 




5tl I I <7)3ltllBS14U>*-iiTtB73iatc«tU«a-r5Ct<>T**U. 
(«iltfJMt3-t KP4v^pe^) t7i-/M^-7i* (w-bKO^ 
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/u-^^TviUbT**:. 4- (w~7t h + '>7^#;P3iU?^3*y) 
-2-- hP^>V7iy >flq*b*l*o IBiyttifSbTtxti^. * h>£0l 
*(/*^*£<bxhy»7A?a7EL> ««i:*-7-JU$*MbT**:. 2-zhQ7 

JUtffcbftio m<t4, 4* — >*/ h*v r-yx^£J5fc<*-tf*.ItlC«*:y. 3fc 
5»t KP*vJU££#j£T*4. 4* —>*> h**> b*)*)l'X-Tr)l't UT«B 

— vT-/Tii/34v) p-t**5U i <oy >*-«ra$ti* 0 

^D#y^>1/>t2-7ii/l'- 1 — yp/ty— ^Xtt 2 -:7x -JU* xVU- 

vK) i:Kfc***;:fcCJ:y«jrr*;:fct>T**. 

0Mt¥«flfiH4 y > * - * ffiffl L T@«<b&« t SftSttttancflflfittlS 
^tiATi:^?**, »U-fc*;U££li3-H P A^ -y?;si»»*fll 

8BS#n*<DT\ T**"C* hD^MJ-, »CMALD I -TOP M S C» 

) t UT*ALTt>«fcv,*U. '>W V7*e^vy ^ tffiffl LT 1 flWxOv <J 
* U * v KIM £ * AT * d £ tc J: U ^fi£t£Bft 'J > * - K|§*a# . •>* -f y y fcf 
Jlr~>yjMCflttl,*:*y :JJ??U*xK»fcH**H3«UTt><fct\, y-fV^ 

vu^«ttDN A±a+o*x**;i^^e^icii«u % i. 5%h«j7^ 

£<£ET*::fcu:<fc y tttrfiia * StttT * C t stf ft 4£ t> * * o \3>%\ bj 

««ras#«aj <£fi<b) *RjiiEKT**:»c+a**<ftitntfft&ftc\, en 

l*E9Ugft (iffi&Xtifti*) C*oTt>»bn*U. MmiiM1^M3 
«5*^^^-^y^5i^U*^ KlC»AUTfc»&n* (02089) . 

Wx\** t )zS3i?i>X9- Fos* 5fcfc6 (m«) . *?u*ta& 

<Xtt**) (M2, M?) % y>«±« (M») Xlf>t?U*v K0>2' ft (M< 

, MO *&xf/SM%&Z* ft (MO t:M&^«^rsct/i f ?t5o 
**&£S#CD0j£LTU0!l?U*/NPy>> Ty'TOXRS (i£4», Xlig^ 
a&r&u. RiJ««at^fig«T*5) oboytfmfznz. :ht, «*» 

MatMttfcl* 5? ^Utf K^«)l4 toiSLW. -f S c: fc tf? * * ( 
01a.tf*S**S*g5, 5 4 7, 8 3 5#£UTS!BPCTaj»mW0 9 4 /2 1 8 
2 2 4MI) «, «itt, **&S!«^MiJ5?^UTia»M2 (c'-5*7>+f*?U 
*vKOJ|^:iiC-7, M'Cfc) . =';>«te<D*'J>&M*:£{*2?U*v 

K^y^K^a*^' ttM^i/MMce^rs^t^Teio 

5l^UtyK=';>8l$7*^*yl^f^ (M 4 ) CftftSffl* 4 t , C 

mXiiN a k ama y e b (1988) Nuc I. Acids Res. 
1 6 : 9 9 4 7-5 9#ffi|) . 
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□ KB* (T F A) Xtt 3-H P A^^^T FA MALDI-TOFVh'Jy? 

«*tC^fflT*5 («itf S ahab (1993) J. Org. Chen). 58 
: 7 8 2 7-7 8 3 1 #18) „ £ tl 60* y If3? ^ U^^ KSKfclfctf, >'<V/^ 

tr^vyju%e^L/c^**>y#3?^L/^i/ K%ffiffi-r*vu y K*f-- h^- 

r-a> hy-^cowi^xtffflStc^^u-if-x*;u4r r --€ 
<&i«r5^«)»i//Xti»r^bt«'MrT*/c«>(c^^€ T^#«itJ 
i:WfflT*>*m* 0 Sbftf^lttt^-y-y h#aiStt*@£4bl,T^*mic£*ST 
5:tWU<. *f*ft(t<7)i^(j^»^^*^*vx^x;u^fil<7)ttiai ( 

a-K7th?i b\ /?-3- Kx^y-;uX(i2, 3-x<K+v-i- 
yn/^y-^coT^^JMbWt^tt^i?* mwt^tt^*yi 

*y.*o HkMkittoiilsmt UT. B4^y> (MS+<0«mt) «St4£S5«>** 
(«l7LtfN7-XUN 9-x7'tf7'y>3?^lx^^K«$a)yy>ffl^ 
«s) «RNA«)$7'n7'?iffi*aA < Tfc«J:t^, ^V^fU^f Kh'JI^ 

A.?fc«fc^U P NA«(0*y=f5?^U*x K«ffi»%filfflUTt>J:i>o 

tV,^«*^6*«73{f«^K?** (ffHAtf P orterb (199 5) Bi 
ochomistry 34!11963-11969;Hasanb (199 
6) Nucleic Acids Res. 2 4 : 2 1 5 0-2 1 5 7; L i 6 
(1995) Nucl. Acids Res. 23:4495-4501 #R3) 

o 

fflXi£X?l<Xis K=y >SfccO«ffl<7)3' flMMCfi^T* C t(C* U 

Sitce^oa y , mm+&z * ^ * -> k= y >k ^ ra«cc*«aft r * c t 

o 

^MtKDiiftWixftt^, x RCORic^y^/-^yxxU>^y 

*«^l/T MttffiM €HAT*^tt»T&5o - C04^^«Mefe^it^ l* 4 
4?&y. EP^m^ 0^b4tC^x, ♦m^x <«Atf*^T , y^*-*y=fS 
^tfK (D) X«3J^U^vK=y>K (06 (C) ) ) CK1$ 

i4 4 5 (m=0) . 8 9 (m= 1 ) .13 3 (m=2) .17 7 (m=3) Xtf 
22 1 (m=4) <tiPil*fiWT5aa>llft*M3tMt^«r*Ct3yT , # 

/k t -^x^Sgf(7)«IS7';mr;t'T : Ey7 7 ;i,^JWbr*Ct^Te4o 
»X(Cov>Tt>^T5o tt^ft* t«ia»l^»TflW t « : t «»T t * ( 
IfO ligonucleotides and Analogues, A 

Practical Approach, F. Eckstein IB, I RL P 

ress, Oxford, 1991 (C|B|t0>{b¥MI) « 

Hic890©ttr tt h =<■ y =f/^ y x * u >^ y □ -^moa* <ol^Ji&ffil• 
fii»Rta«u. a^fte^b^xt^Lre^-r^-t^Ttio m«ft«* 

&S?IIF. CUB rM/Xtf I l?C0/\py>XU:C N. SCN, NC SlpCO 
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H Fa, CFj. Si (CHj) t. S i (CHs) 2 (C2H5) . S i (CH>) 

(c 2 h») 2. s i (C2H8) >> tffiffir*«ii:cj:*men*o HicsyoA* 
at*i*4ttft? (mxif-rr?*- (d) ) k='j>«^lt 
*tx«i^fa^^ Kte^rsc: ttc<t u»€>n* 0 K**t#5 7<D«1$ 
xttt^rioic^^i«(i^u=f^>j*>><7>6^r*»K mx if 7 4 (r 

= 1 , m«0) , 131 ( r = K m = 1 ) , 188 (r-1, m-1) , 24 
5 (r = K m=3) Onmft&tf&it 8» ft *«> U KfcfcET* 

CfcfcTt.0la.tf74 ( r = K m=0) . 88 ( r = 2 , m=0) , 102 
( r =3. m=0) , 116 (r = 4,m=0) *<&M*aME* f 1#& *^ 

awcui^tiwwcttairect^T** (06 b) . **v*u, ttftswih* 

KHM >»<D*§*£fctt*ai?lTDN A/RN A#IM 7--fe'ffi77< 

1216 C) o flUtf. «M«rn*x+ 
KMeMC ? * t 

Aft**-?? hEfllT 1 ~Tnaq*&T*iS^lctt. Sti*©*-** hMSI 
SttTCS 1 ~TC S nliffifigftBj£lb«!»E*UC 1-Cn fcfcAfcllCfcSflUS 

7^^^ hP> MJ-lCcfcSDN A >->r>v>?"a 

?XOTfcU — tf— fy-7v3 W *Xb (MA L D I ) . 11/^ hP*7U- 

m±W1WKX > K* ? U7'--t!'»3(lT i >S<b-r 5 t . 2 W/A D N Atf>/Jv $ c» 
7^^>>h (1 0—1 , 0 0 0 b p) jy£j££ft*o -mi^DNA^l^t 
1 *^it^C'f>^a'<- hL. K«^l/TDNAfiyu^^4a!tt 
l^b^KliffllflDON ASKCMUTfife^^yADN ASft«£U X 

ftft#TT««WDN Atttf>-«ttH36^t«»t/W^»J^-f XU, 
ADNAffi<D[BJ(C|RS&^-S[^#^T*lfi^C0^2aC0*^KaDN A -Fa TV? 

hp* h v-iCjMj^tfu K*^^*^ h^Ta^^K«Ov^^-;u*«aiU 
£*4?K*4 6 ^ A D N A £ U . m « CD$e«&£AO*m * * ? U - - > 

SUZ-p^T, ^—r-y hMRx>K:a?U7'-tf7^**>hrtO*SfeXttAA 
^-f^-^zfS^U** K ttfttt ft 

A (PROBE) hP^ >->r>>> 

? U * * K0)Sfc) t £g1S#fisSf*J0)ig 2 OStt&JSSft A T -5 Z t #T * * 
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co-r*><b (i) ««t«5l«« (0iU 

mc i) flftjJtfen, c:n6co<^>aiu:<>y-T7-f-;uKffifTB$« (to 

t«f^Dhn>^« (fticr) , -f^->h5y7'xucne»tia^^t?^ 

fctf?** 0 -f *><b»Cttae^«fK|H* (MAL D I ) 
XU>83Ma*^fctt (ESI) 19(0^ftOv h'J 

iEljtDN Aft^tt Wk<r>*0is** K*tt (A. T, C, G) t*^, itlSi 
W&»(7>A*tiH^T** (^t/ratt«=M3 1 3. 0 6 , 3 0 4 . 0 5 . 
28 9. 05. 32 9. 05Da) OT, lEft^P AM3B3£l-<t *J-tC0D N A CO 51 
^^tt^ffi^^^JEXtiKR^r^^t^T^ic &Httt^*U4 9 0 0Da( 
mX tt < t h 1 « Wl^SffifiSc t *> X: T\ 5 Ifcco 9 ^ T'^H^co^f* 

^Mti 1 *ua»*t*0\ 8*^TW2 0«*$o zn<z>lU±<»**)3Z7lsX 

K?ll, COJ:^m^-/<-?y 7 ttlftlBHI FTICR MST^6»tl 
5-1/10' (~1 0 p pm) **«*T#*?T*C 2 St^As 

T2oT'tt. ±0. 5 D aT*3ET*fclaj£tMli2 0 7**^, 2ppmtt*T' 
3 (AsTio, T4Ci2G«> ATjCiGu) * p-FrftCOffifiJcBR 
3E («iltftt4'O4tt<7)ia»<D3SC0ia(0^) tz^:»K MiZZix% 

KbtZtif-etZ (T83#^) « 

M S »B3C0*#«gE»ll M0Tfcy^>v> ^XUt^Brffl D N A&tb ^ 

fi (PROBE) Xlitt^ftD^-y =f5?-7U^-^ KiHtt^H (COS B E) , v 
-^>v>^XU/J^t^«ffi«jC0i«^m^6^^n5S3 0H*«7 9 D 
a (Am (A-T) ) y7 H^HltS: t^T*5o 

o CCD* 9(1. P ROB E&UBy<BC0'7-V A«ttlC*!lt *«HiPlfiB*»l£a(£^ 
O^ItatttU, ^StttWttMft (PIC) <M3ltfi£««*Xttj*S 

d 0732fe U 4r V N T P t ^ •> T*^ U * t » *>*T ? * 4r •> N T P <0«^ 
«JC0#«T(CDN A^';>7--fe-^^fflUTpJ^5?^U^^ K^>r'AS« (V 
NT R) Xii^S^y^^Utf KE5UCRi$tTT--^r^«tli^5<^ 
-<0#«IC«-3< o DNAtffll»tffi:, !96tl5Stj5iMALD l-TOF? 
^^^^ ho* KU-lcj:Ulf<iffi»l/^»r*o 2 8A<0^H1Iflg^Ci:4«8l 
BMfflC * * t . ^®«iE U d <7)73^<OMKfilill»c7)JS^T 0 . 
8 3% (5 61W T*U, cn«^J0. 1ifi*<0«*(CEC|6U, B1*«>SM 

mmuo. i%(o. 03W oeiBT«$. amvn&mmTzo*?*** 

Ji*S:K»(C^lt5 PROBE HO/ MJ-©«ittttWfi7**, 

-^*»&«*W-«r*f«t5»it=Aa««»&EMt«ttT<r««:», S a n g e 
r JtttM a x a m Gilbert v>^Htt(O^JS«5tHB?(C*3Er 

M »= . x * V 3? ? U 7^ — b'C j: *&mtofriSMtmiZ J: U ^ U ^K^tt^BlOS 

0 x^v^^up-tfK^^ffl^ewitJtc^^n^^^u^v hV5?^u 

^^Kift^«WUVXU«3t«jStC^»m^$ti^tx^, dA, dT, d G^U* 

d c<D#*m&&mT zftmrntrmv <m^<r>-e-? x*^? kp^ hj-ci*ki 
mz\.\ mmm o^^^u^-^K) os*n^iitfi«i$«r^W5? (fab) 
XiiiU7 ha^^u~<^Mb (esi) ^x^^*^ hp* h'j-i^n 

ttt8Att1N 4X^12 CBflCBftT* J: 9 (Cl> UT-ifflMtT^JA 
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1 



iztmistctoicmtfiiRitzmxzztifTz*,, ±122 5*#?ii, »$5c<t 

•i-314^b$n*K« (CAD) iZ**)3 1 3DaI(02ffl(077^>h<^> 
2^J:WJtL-A*ittSi*n**:*K ATjC.G.i fc?im*lflj£# ft* 

© 

M S » t U T h o t * * l> D N A 0^±Xaffl^C5iJ * ?*£ T 4 d t h V 

?5 1 ume#nrt^sejsssii/Mtt«itiiKMC:$-r. 
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C634K, C634T, C634R, C634S, 
C634F 
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* * -b * r 


p - y n t: > 


ik « * iii at & s a v C45 


KfV 


CKR-5 


32bp X * 


Slits 5S $ ft 


BRCA-2 


x * v > 2 CO 2bp ( AG) k & 


ijn tfe c£ 


3S ? a -T- 


B506Q 


n « « ft £ 


Gp I I I 8 


L32P 
S128R 




ACE 


I / D * ffi 



MD) , /\>*>h>« (HD) % T>uy/N<v-««y«|St4«tttSE (CF) 

au*i*ffKi±miinitii&aN0a{£?- (cftr) ^^ej* ufbo 



8) <r>^^^^^ kd^ H;-<*aj2ttc-p^Ttet*T*o ntt«3c»atr*j: 

COS BE) S^^f0fflt5, tf';*7--tzt 1 ta^±>3ttcO^^U^v K=y> 
»*/W:7U a >;5LFtt;MT*i:. IEL<7--;UU£ 0^3* * 

U vh«;.y^^^u-if-x'v-yv3>-f^MtmfTB#IBjT^^/s^ ha 

mfetftftlUEA F 5 0 8£St4TU. 2 8*{* fiEtfJ (N) £tf 3 0*f* 
£5&»J (M) y7-f7-#6^NMM*^t^n^2 9M3 
1 ^9-f-7~4:a»«)^«tt«:«W/Jv* < «1 Ok Da 

) . 3 (/*h-&«#) , MJV>-1 8 (IK9-Xffiftfif) % 

(XXY) ) «C0^fe<MIKttC^5$fe^14^fflt>*5>o CCDIS^^U 

<7)DNAcylJ^ffl^^c3^lH^^jl5e > l / v^i:l^^^^:^Ji:K$n^o** 0 tit 

. rDNA7<>*-7' l J> hj (^litf U-XtfX ^n^x^-f hE5UJ 



aiBS»ffl4»U f 1 2tiE 2. E 3»U*E 4 «3ta<£TlC J: M =l - K $ *l* t 
PgX> K5I^U7'--t!-C I >W<t?StC^6n5DNA7 7^^> hO^^M^^fflb 

T*j»stiia^/xtt»« »3t3ie^o«E t « a r * ^ t # e . 

«ii*Srnhu->u (TRAP) t«K7-7<7-OfP^7-t'»«W#ll* 

ft > mm cmwzm 207 , 7<t-$^t« missmc 4: y ^ □ > 9 - 

V«*fiW*Hfiia«if«UT»fc#fi7^-«:, MALDI -TOF7^^ 

**t*«SI«ffi|1 4(Cl2«-r* < tdtC RT-PCRCJ:iaj|Xtt«|»5|I 
fe^ (0iA.lf t hfOv>5-t KP**>5--tf) <^^t^^^^^ KPjK h 

sec, v-^y=ftft«#ftj5^t7^^^-7 hp> hy-ct*««jw 

tttttt. SttflH 5 l-I2t2T -5 <fc 9 C I I fi^«14rt77xBa*fiE«» (MEN 
1 I ) a>MCMr«R E T«I»^3 k>6 3 4l?OjB»e : 7-<0#ttS« 
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Ttt> Retrovir idae (01x1* H I V — 1 (HTLV-I I L LA 
VXliHTLV - I I 1/LAVtU^oiJjjitfRatnere (1985) 
Nature 31 3:227-284 IWain-Hobsonfc (1985 
) C e I I 4 0:9-1 .HIV- 2 (Guyader6>(1987 

) Nature 328:662-6 69; 3-a-y/<*ttWaB3*0 2 6 9 5 2 
0^;Chakrabarti6> (1987) Nature 3 2 8:543- 
5 4 7 ; S^a-Q y/t^fiaiJHKO 6 5 5 5 0 1 #*fig) , »t*6«)J|UI8# 
(fflxtfH I V-L P (SfSPC Ttti«»W0 9 4/0 0 5 6 2^. fZWOZft 
"A Novel Human Immunodeficiency Viru 
s" &m) ) ^Ot mi$L*±^4 IPicornaviridae (ffl 

*.tf#y*«7-f^a, ASflT^O-f^^ (WkU'G u s t t> (198 3) Int 
ervirology 20 : 1 - 7 #£0 , I^nO'f^, t VlOVv 
*-7-f Jl'*. ^-f y ia-)^^) ICalciviridae 

(mXifWm&*&&*Z>mH) ITogaviridae 

(ffl*.tf7vjB*||&^-r/U7.. mSO<^^) ; F i a v i r idae («* 
tff^tto-f «!MI7-f JU*) ; C o r o n a v i r i 

d a e (ffla.tf=m:*-7*f n,*) IRhabdoviridae (fHAtf*>Ste 
□ l*J#7-f S*«7-f ^*) IFiloviridae (fflAtfltf^ 
-f IParamyxovi r idae (fHxtf/t^-f >7JH>tf «7-f /l> 

x. ^ffi45TKi^o-r^^, mmo***. ^nas^ns^-r^*) ; o r t 

homyxovi r idae (0**1* -f >7JUX>1f ;u*) ; B u n g a v 
i r idae (fflittfM>2 ->0 -T 7">#*7-ni^ )1>X& 
WP-X;^) ;Arenavi r idae (tiJilllf&7 -f ^X) ; R e o v 
i r i d a e (ffljiU'l/^'^^, *JHfO-f H>*JSlVFU* 7-<A<*) ; B i 
rnavi r i dae ; Hepa dn a v i r idae ( B < )i>X) ; 

erobacter aerogenes, Klebsiet la pneum 
o n i a e . Pasturel la mul t o c t d a . A7-r P< -r^fll. 
Fusobacter ium nucleatum. St reptobaci I 
lus moni I i f o r m i s . Treponema pal I idium 
. Treponema per t e n u e . Leptospi ra XV'A c t i 
nomycesisraelti ff1$Kf 6 tl -5 0 
Jg&tiJlfflOfflc: LTtt. Cryptococcus 

neoformans. Hi stoplasma capsulatum. Co 
ccidioides immi t is. Blastomyces derma 
t i t idi Sx Chlamydi a t rachomat i s . Candid 
a albican s fl^lf *>tiZ 0 «H&«*14£Mfc (HJ-feW^tt) tLTIi 
x Plasmodium falciparumiToxoptasma go 
n d i i #W e>*l* 0 

fcii:0>*$J*fi<)I> K5* 7 U7 7 — -tf lC<t t/DNA fcHBSlb. 7^7* > 

ttT* C tic* ^^i«tfjT5, 

$$££$11 «: t.077^ > h(7>£&(CJ:* v-7>v>7 

7x7^7 KP> MJ-KcfcU&75 7;<>h0>i(*fciHJEU. 77^>>htM 



•|*$5!2 00 2-507883 
■i Jix) ;Papovavir«dae( 
/^□-7-^^, *'M-7-7<W lAdenovi r idae 

7 -f ; H e r p e s v i r idae Odtf'vJU/v;* < /I,* (H 

S V) 1 Xtf2. t< (CMV) , 

s\JV<Z<y4 1\>X) IPoxvi r idae (ffl«7 -f JW7*. 7 7 v-=.T7 -Ol' 
7. y 7 77-OU7) Xtf Iridoviridae (ffl* tf 7 7 'J * 7"*& 

{* (7^71 =&ft>&%;l 7 77 2~*S#e>0)©$& <0J5CfiJlf&) : No r w 

a i k twa^-f ju^xu'p^ hno<^) ^*ife»n* 0 

©*t4fflaBO^JE5tW«r0i|i: ITU> Helicobacter pylor 
i s v B o r e I i a burgdorferi. Legionella pn 
eumophi I i a, = (WXtfM. tuberculosi 

s x M. avium, M. intracellular^ M. kansaii 
x M. gordonae) , Staphylococcus aureus, N 
eisseria gonorrhoeae. Neisseria menin 
gi t idi s. Li star ia monocytogenes. Strep 
tococcus pyogenes ( AffttaHSB) . S t r e p t o c o c 
cus agalactiae (B8¥&S(I$ 

B9) . St reptococcus (fcf M % Streptococc 

us faecal is. Streptococcus bovis.Stre 
ptococcus (fclSltefl) x Streptococcus phhenu 
mo n i a e. > MUM * HJSffia. Haemophilus 

inf luenzae. Baci I lus antracis. coryne 
bacterium diphtherial ^tJ^y^x^AS, Ery 
sipelothrix rhusiopathiae.Clostridiu 
m perfringers. Clostridium tetani.Ent 

77-* > hU^Jtm«$^»lCt,oS7>3l«^7^^>>hT*5o 

) . PhyM-'J^^U?-f (U^*&<J) M'Jt^7t/7-fA (U/« 

fteu) A»e»a«$n5. flfeww^^iax^eu'j^^^uT— tfusmfflM etc 
3?7u=r^ Ktte^^ict^u^ *mx?u**vt**ma? 

V£*&tS6Z9l>** KT2lHl89^lC^->7* y hDN A(7)|£¥$fTU. e^^it 

TfK(Porter 6 (1995) Biochemistry 34: 119 
63-1 1969;Hasan6> (1996) Nucl. Ac ids Res. 
2 4 12 1 5 0-2 1 5 7 ; L i 6 (1 9 9 5) Nucleic Acids 
Res. 2 3 14 4 9 5-4 5 0 1 ). « -*-*«tt3l 7 * K»lf±»S<0«fc 

it «6UJi#Pl4 1 (c <t * »^ *g&tt*|S t ^ U > aSI#it 3?7UTf K 

2ao«^*#'^7--tfe*t^LT««c:^-^^-va>S^^fiffflSI 

o WMKfc (PCR) (C*^<»* L^^COIffllti. 1) 2«C0 
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/cia*simraicb>toT2*ai (ds) DNA#*&&&t*®mt. 2) s 

th 1 AOs s D N AffcfiiC/W X't < £ $> 1 iO^-fv-t 

i»s£*£m<* * saw*:. 3) as^*t*y7-rv-^jg^^a*^^ai^^B$ 

ISJCfcfcoT (i) SS£#1IB(Djiattfi;a?U*^h\ (i i) 1 
«<0>Ig[fW:*?U:t*h\ (i i j) »01*±*?U*^KtrttbTifc«6tte 
^«*tf±*fc-?!P$1 CDDNA*'J> ^-tfXtf (i v) »ffi#ih5?^U=f^K(C 
** U TJttfttK ^8*014 i h ojg 2 CO D N A * 'J / v - "b* 4: teJtt <* * SB # 6 

~3) tiRlTM<0ifttv-*>v>?72--£»* £*>ic+#*lsia 

tt*T«r\ 

£1* U<*<. tt4 Oif-r^;um* ««jli^2 0~3 0-*<?;p) narrst 

«dttKFiJtraB»K:jiiMatmai»ihr*/t«><o*j(o»* asam 

« ( S D A) (ffjiltfWa I k e r 6 ( 1 9 9 4 ) N u c I . A c i d s Re 
s. 2 2 1 2 6 7 0-7 7 ; 3 - U y / t#f*&BHi& 0 6 8 4 3 1 5^. &f?J<D£ 
^"St rand Displacement Amplification 
Using Thermophilic Enzymes'* #89) fcfiJfflTSo 
■feCCOyj&UU 1) 2fflC01**S(ss) DNA^ (»S : ir >^SU f T > 
**>*a) *»*C0Cau*fi£;BlTOmiCfc£oT2*« (ds) DNA# 
^fcXt*;* 2) s s DN Att&t'&G^l^-tntMzmLt: 

iBS^U ir B#B(Ct)^oT«!El> KS*U7»— b* (RE) CO JStfc/BB&Stt £ ^ 
*J.O'J>fr <tt1ffl(0ssDN AttStC/N-f ^< XT*'>4 < 1 <BC0 
(P) 3) v-£38MS 

*£B&<05£(05' »r//Xtt3* *J»(^^«WttT77^^>h$f^S< 

tjct^fftu^ in v i t r omstm^mtoziwiT 

li3» *58IC*?£ttl7, 3' TO~14> MttjkXU^ttJIttttftaiMKS 
'MRlCT*fc*Mz$?* Ui,> 0 5' ;Btf3' *?t*;S«S (fWxtf3* *'Mr-^ 
Xi*5* fcL<tt3' TO— 14) Tt>«fc^U AlT'fci^o ft*L^5* Stf 

@te3tfcf*Cl£^ L£*';=f3??L.*^ KCOifi&M ALDI-TOFBi* 

CpG (Control led Pore Glass) 1 gt3- (MJl 

o /J-y?yiW>7*n?^ ^h(Koster6 (1 9 9 4) Nucl 
eic Acids Res. 12:4539) tTAC N#tt& (K o s t 
ere> (1981) Tetrahedron 37:362) iftfflUTDNA 
(Mi I I igen, Model 7500) TO H — C P G 1 3mg/)> 

5 0*ttE*UlC*gfcaUfr 3' -Ts-5 0*fc*'J=f*?U**KR?iJ*£ 
j£L£ 0 ^^>-^fifOT>t^7'TffiiaT2B5ratt«ar*4:. DMT£C0 
ffl£C£*£C PG 1 g^£Utt1 O^mo I CO 5 5 ftft* -&tl C P G J/fS 6 ft 

-COS 5*tt$»S£:l,T<£fflU (5' -DMT«H^) 2 5lftM 

(OMTftttfc*^ 4 o«f*fc/w:7u*-r;rb/:o Srtssam o o ^ i 

T* »K 20 mM Tris-HCI, pH7. 5, 1 0 mM MgCh J&Xf 
2 5mM NaCI^ (2 6*fcXl*4 0*f*) *C»S4: UT<0C P G££ 



M^a^ 2002-507883 

*s#ai/a^frB#rfi}icb*o-^m ^*it§<ossa<*ji5i?u:t^h\ ( 
• i) '>$<t:fcifl0>am 

ih5I^U^^K. (i i i) affiff±5?^U^^KtC^UTit<Sftimt^fat4€ 
fc-p»1 <7>DNA*^>7--b\ (i v) *attih5??U*^KC#UTJttttf) 
*^8*at4«^o»2<7)DNA*',M5--- tr'Stf (v) ^-ISIfc/IBBlffl 
ttU-^tiRE tf 3 ©Kt 1 

8©1) ~3) U^a*cO«l«*>->r>v>^5^-%^^/t«> t c+^^(al5S[ 

(^-f?^) is^ssaTict^T^^o p c Rc*r3<73^tra«tc 

»* U<U5 0*<?/U5fc;* x U<^*tJ4 0-*<?^5fc*. «t>^*U 

<tt*«j2 0-3 0-tr-f ^^*S«r*o 

tiMfi t aaff it Js*B<o«ffl r u ft o . 5 3 mtico .-k u ^ ^ — t? * « « r * 

a^JHu, «1 ~2*tt€^fflT5 4:«t>»* Lt\> PCRXU^CO^it 
«^tfiffflT5C0C^{C»* li^"J>7-tfina q DNA#lM9—tf ( 
Boehringer Mannheim).AmpliTaq FS DNA 
*U>7-t'(Perkin- Elmer). Deep Vent (exo— ) 
.Vent, Vent (exo— ) £.1/ 

Deep Vent DNA'f'^7-t' (New England Biol 
abs) x Thermo Sequenase (Amersham) Xti e x o 
<— ) Pseudococcus f u r i osus (Pfu) DNAjK'J^ 7 
"H (St ratagene, Heidelberg, K-f'7) . Ampl i T 
aq, Ul tman, 9 degree NnruTthoHot Tu bM'P 
yrococcus furiosus 1?CD*&$3E*'J ^ 5 — 4fTft*<, 51-, 
*lM7--feTll5' -3* X^V5?^UT--b*>gt4^ t>>t«Tt^t^#* Ut^ 

audits K»C»UTtt«iWWt^«fQt4tt>0#y /^-iztibttW 

1ftt^aflH4€fc0^iJp<5— tftCAOpt. 7*^-7'J-f-f>7 f |^t,-P|g3(0D 
N A#U > 7-"b" (W^U'P yrococcus woesei (Pwo) DN 

5 5Mtttt1 nmolt m*)l>*<DX V rf 5? ^ u=f ^ Kt*t? 0 B£4fet 6 5 

, 7iO$5 0mM^X>B?T> : E-'7Ai&1 0 0^1 T' 3 G3>5fcj$/>S'i>#l8tT S C 

V*+3-tKD^ve3U>»/1 0mM^l>M?>iiOA) til^ U 
. MALD I -TOF7X^7 hn^ h «J -(C J: »i^«rL fc. &&*@1 0^ 
U'l 1 tc^To 

1 8*»t 1 9Mf*<7)XU^ hP77*U- (ES) fV-^yg VStfKJW 

OmM^fiT^z^A (1/9, v/v) 4> 5 0 p m 
o I I <0jH/£<7)D N A77^> > h£XU? hD^7"U-77^^7 hQ^ 

IS 1 2iz^-f idle i 8M^<b 1 9lWiiu^ hD^7*u-7W^ 
£*£tf!l 3 

1^v^*v#fiCi*a8S14»«SE^3C»AF 5 0 8 CO^HH tMA L D 

i-tof7^^7 hp> Mj-ic«fc*#*i (»^fiu^';ir5?^u^^ k i « 

*#«-COSBE) 

cosb e^<7)«[«$® i 3(c^Us ra^. mtiEn xxfMU&tmm 

PCR«MSXt/a@^tc «i|PCR*# (3 0*-T?/u: 1 5>W19 5t:. 1 
7>B5 5t:. 2^|BJ7 21C) ^fflUTI^V>1 O^W^-f 7-T«M@S 

*^>75' ^^AfllKU^ (Oligopurification 

Cartridge, C r u a c h e m) o «MS&lCitlSM& « (Q 
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i agen Qu i cksp i n) Uffli^r flUi^O K3-M:^oT^ 
hU7hTL*v>£:3- hUfcfiatekf-X (Dynabeads, Dynal, 
-/A$x-> K@£ltU 0. IM NaOH^tTONA^tt?^, 0 
. IM NaOH, 1XB+wa«>atTE««»T^t, ?ft^fHbt> 

COSBE*#o 5ieUfcT>^-b>Xffi^^tt*-X€Sf5«^14»1 (1 0 
X T a q 2*KTaq Polymerase 1>^L(1 #00 * 2 

mM dGTP 2>/LSLFH 2 0 1 3 ft L) 1 8 fx I ICffiBAU 8 OtT 
5^ra<>#a^'- M*. Kffc«£«9 2 (COSBE77-f7-&1 0 0 n g) 
SttUfco a*£6 0t*TT(f\ 5 tflHJOTr- *) >Cf/#WIBJC 

(TEAA) , fct*?5 0mM^I>»7>^Z«)ATjjfe»U/; o 
^7-<-7-K5IJo flffl*^*Q7S^ Mfe* (Sinha* (1984) N 
ucleic Acids Res. 12: 

4 5 3 9) £ •fi££J l/TPe r spec t i ve Biosystems Exp 
edite 8 9 0 0 DNA Synthes i ze f Ti^-fv-tM 

ufco (&»3' *awm*«n:jtEiB!iU77fm') cosBEr^-f 

■7-tt. JEtfC^' *^^e2jft«^|»^L^W^tifie*COARMSW?€ (Fe 
r r i e 6 (1 9 9 2) Am J Hum Genet 51:251-262 
) T^ffl^nri^^it,!:?^. 

E x 1 0 P C R (M) : 5* -B TO-GC A AG T G A A TCC T 
GA GCG T G - 3 * (EHTO 1 ) 

ExIO PCR (afi) 15' -GTG TGA AG G GTT CAT A 
TG C-3- (C9QM2) 

COSBE A-F 5 0 8-N 5* — A T C TAT ATT CAT CA 
T AGG AAA CAC CAC A-3 f (2 8«#) (E*"J## 3 ) 
COSBE A-F 5 0 8- N 5' — G T A TCT ATA TTC AT 
C ATA GGA AAC ACC ATT — 3 * < 3 0 *#) (E3I4* 4 

hO> M^-C<tSt hTtf'J E7M V7*-AOKJ5« 

7#'M?^^^SE (7**E) tt'^^>/^«<D^»^fi£^T*»i, j£ 

th7*ET'li (E2, E 3£tf E 4#£itfc*(C«fc»j:3- K<**i*) 3«tD 

7<v7*-A^<ai^nTt^<, e 3^jtii<s^«t»<fc<5gje»nTL^o 
ttr*e»«ia*&£t>-p£®fcti*<, e 2&3tin*?-0>-st ktson a& 

E$lJ#^1 3 0C^T, flttC, E 4 P-f V7*-/.H3U^-ra-;uj««C0i« 

01 9tC^r^9iC. 7^'^^t >;^« E ^ □ - KT5 D N AOKI4^ »R 

ct o i) ?mit**zttf-?*z„ »&tifciHiB>H<bfifat-f<oa, 

©CJ^tfttT acfc^TSSc 02 OtC^TJ:^^. Ttf 'J * >/<c?K E <D 
3907* < VM^ ( E 2 > E 3«U*E 4) aft* *t*KE5l) £ * > {SoTE 

02 1 A-CC/fn9C ****7**Utf*>/t?SE*<£^£(* 3. 5% 
MetPhor Agaros G e I Xli 1 2 ^'JT 7 ? *)J\>7 S Ky;i>4»T 
ft&*{HRB/<*->«:^To 02 2£tf2 3C^T«t^lC a/?(07#'J^> 

trans 



) . 
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cm H2O 1 ^LlcWBi»U£ 0 7MJ 7 9;c (Wu* (1993) Rap 
id Commun. Mass Spectrom. 7:142 — 146) JS>5 

(1 : 1 H20 : CHiCN4«0. 7m 3-t h'n*>tfz» »j >k> o. 7mz 

ttfc&^X^T^-^A) tHJSaLAfc*-^ (Tang* (1 9 9 5) R 
apid Commun Mass Spec t rom8 : 7 2 7-7 3 0) S 
3 0 0 n L *Ktt2-y y h±?ift£U flMfcOfc. 2 OflJTOttl^T'D- 

^-y-y ^^(C^.-K-y hUT*S»Th ermo Bioanalys 

is (IBFinnigan) Vi rs ions 2000 MALDI-TOF 

W-XiRi&izmXL. hJSLXf&&?<< S~ KT** SJStl/2 0 k Vtt 

•j7U7hQ>^-K?ii5i/;o mm*®#*m (m, ( ca i c) ) 

4»4>£W£U 1. 08Da ^«U§K>T*?5* t>O^P h>«at«iu, s 

awMr (e x p) mz&tzo 

^*-Ao tS^UfcttSlCTZ.-U >7?$. NSLKMr^-T^- (**8 5 0 
8. 1 4 8. 0 0 a) IC d G T P fcfiQ* 5 £ , 5J« (V) ttBlCjEOi* 

7hv: — ^'J'^tt$« 

tt»C^r*«^tc«:, NU8 8 3 7. 9 Da£^ (N+1) $7MT5 e 
BttlC, V*M5feSlCjEU<**£LT^*4£i;:tt x MW9 4 7 7. 3 Da M 

em 

01 4~i 8ucosB ESfS/gtaoftfaeu****^? h^t^To tf** 

to 

SliPCR 

Umirmou A««to5 fi I *ttfflUT*SfB**«U>t. ^7<7- 1 
5pmolfcTaq DNA'f 'j>7-tf (Pe r k i n Elmer, Wei 
t e r s t a d t , K< *>) 2 HM£ ^^ffl U SdNTP (At&B/ru 2 0 0^ 
MfcU 5 0^ I tl^ 1 OXPCR0«fc (Pe I k i n 

Elmer. Wei lerstadt, K<7) ttl OOmM Tris-HC 
I. pH8. 3, 5 0 0 mM KCI, 1 5 mM MgCh, 0. 0 1 %iz^ 
9-> (w/v) Z&tSb<DtLtzo 

1 5' -GCTTTGGGGCATGGACATTGACCCBTATAA-3' 5 

2 5' -CTGACTACTAATTCCCTGGATGCTGGGTCT-3' 6 

xn^pc R : 

**«i@pcRSffc«iai ^ ixtt»npcR«ttfl)i : 1 o$iR>a«s9 

St UTfi!fflUr&SF5€:«»aU/co S7*7<7-1 OOpmol, Pfu (e 
x o— ) D N A#'J > 5--b* (Stratsgene, Heidelberg, 
K-f*y) 2. 5 u, ^»*2 OO/^MCO&dNTPSin OXP f uflfflrft (2 
OOmM Tris-HCI, pH 8. 7 5, 1 0 0 mM KCI. lOOmM 
(NHi) 2 SO<. 1%Triton X— 100, Img/ml BSA(S 
t r a t a g e n e, Heidelberg, K-f *y) ) 5^1 5 0 

^ l+T^ffiU^Co Sf&li^-^^-f^^- (Omn i Gene, MWG-B i 
otech, Ebersberg, T9 2t:i^iaj, 6 0t1^IB]StK 

7 2Tjl7>ra«c2 0-9-<^^|«UJSr^P^7ASfiBfflUT«J4U^c tU^ 
^^•>S^U*f K (MWG-B i ot ech, Ebersberg, K-f^J* 



HBV13: 5* -TTGCCTGAGTCCAGT ATGOT-3'^^^ ( K tfJ * * 7) 

HBV15bio: kf * * > -S ' - ACCTCTATATCGGC AACCCT- 3' { E W S Q 8) 

«MBS&(0«« : 

S*^? hJU$KtfT*/c«>lc, (±J*C0<t9lCj|J5U^) &PCRjg#j5 0 
p I fc&EU/:* WT<0^»filCfieoTaK€ffo/c» Ultraf re e-MC 

(Mi I I ipore, Eschborn, K-f V) £ «3JSH*0 
K=J-;WCfiEoTfcfflLTKg*«a€:fK>v 8 0 0 0 r pmT'2 0 eiBJift'L^I* 
L/: e ^hU7h7t'v>Dynabeads (Dynal, Hamburg, 
K<*y) 2 5^1 (1 O/ig/p I) £»ii*#<0«7FU:ftoTIH«U B/W 
(10 mM Tf i 8-HCI, pH7. 5, ImM EDTA, 2M 

Naci) 25^1 izm&mvfco £<&Ba»**fc*Ma«iiKa* p c rk« 

H5)»>tt€: 1 . 5mll7^> M*?* a-^CSl/, Magnetic Par 
t icle Col lector, MPC (Dynal, Hamburg, K-f 
V) lcj:»J_b)I$8i£Ufc. tf-X£0. 7M?i>S87 7 >^OA>8>fc (pH 
8. 0) 5 0 M I T2® : £&Ltc (liliS@«i;MPC^iUt»* 

tspeedvactnt B#|EH£« U , fitt* (MitliQUF plus 
Mi I I ipore, Eschborn, K-f'V) 4^1 ICHJgaB U fc 0 C<OW 
8tt«MAL0 I -TOFMS##rlC<£ELrt:o 
MAL D I -TO F MS : 

(0. 7M 3-fc KP*vea';>», 5 0%T-b Mj;u, 70mMCI> 

*^-7 hO>-^-tCHAU/ca hJUUV7U? ba> (5 k e V-f * 

>3S. 2 0 k eVftiffliS) £3 3 7 n mffiS? U— - € BKUttlt fc F i n n i g 

^-^AT^U *7**>£»£f7o*: (P i e 1 e s 6 (1993) Nuc 
I. Acids Res. 21 : 3 1 9 3-3 1 9 6) 0 2 5 5*7* >^E.=.:P 
m U T@j£*bD N A £ b'-Xfrbft«lt5t D N A £ t*-X*» &^UttC«89B|T 
ftm-t*ZttfTZ. 1- HJ^A^fc077*:r>fciRAL*#o£<> 

Aft-? PCRiMALD I TOF#tfttJfi/*fMff*3m£«ie>-f Clttttfc. 
•7-f ;u*27ffi* r WicDfca5>, m 1 IhI P C R0)&t3mt*«S£: l/T^/?^tf?co$ 
*Xtf1 : 1 OCf^UT^l/c, 
Kf41 tiHb s»U f HbottflRK«-PHH4T*»Jfi-PK-y h h#*/r?te 

Ufco KI42U K7 h^Py h^tfTHBVBttT&^fcSteHB VS*t»» 
«7 -f jfiifiE £ £ COJflij»K?4 £ L £o ts£*4 3 tt£teJfll>*K*4T- & U 

, Sot, h^^^s^— tfMt±if*tiai)H»«rt«»r*ci:« r Te-f 
, fff«iftiy«ai* *- h7vt7"77^ (IU2 4) tcicd 

tt«<0«1E|PCRtt»ttTifcofco HBV!e^O^'><7)Si«^*ofc 

MALO I -TOF^i:IlT-*5, t£*4 4 U H B Vjg&tf&S U t> 
SK U fc* K*4 5 5U'6 tt«tt>S14 H B V e»iUL fc« 
02 4ttAft*PCRJ5fc<DPAGE#tf0)i3m£^To K*4K 2, 3, 5 

^I^n*, cti&<7)7-f77^Hi»fi5 1 : 1 0(c%tfLT<$EU*:iS£ 
tzo PAGE7}tft3£l*±&<D<J:9tCti*4 3*IB*. M^tftc J: «j« & ftfcx 
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an MAT Vision Z^&V (Finnigan MAT, Brem 
en, K-f'V) ttfflUT»<^>t-K?S«tl^ 4 0l{$2:1O0t^ 

em 

AfifPCRyXfA^fflU. HBV37fitf (HBVcAg) ^3-KT 

5HBv>yyA<oc«i«iciaflieD^*»;^5?^u^^K (7 7 <7-i : rafifiis 

CDv y y 1 7 6 3ft#*8Bte. 7 7 f7-2 : 7 7 72 0 3 2tt*e>Bfl&) 
EUTJfo)&fcm4>0HB V DNAt^liiU^o DNAtt«i7a h3HH;^ 

oTMjma^&mitu/to mi® p crush fflo77-f7-^Lrcn 

6C0n«^^6C^D N ATSJ4U/Co HBV D N A f/mWUZft&T SiS^lC 
2 6 9 bp(0DNA7-5^^>h^fiJc$nfco 
m2@Sf5T'tt, i1@P C RT^fiJc? hft PCR777^> hF*3CD««Cffl 

ffisu^r^Y^-t^ffluAco H8vHii«(gi^i ihipc mzft&Tzm 

^iZU. :(0AnfPCRT'6 7bp<0DNA77^>>h^)$?n/: (I21 2 
5A#B3) , Atl^PCR v^f^ttHiCffiffltftt, *t»fiJS3^»&n. & 
&PCR<r>#mmmt LTttiTfei (Rol f $5 (1 9 9 2) pcr: 
Clinical Diagnostics and Research, Sp 
ringer Heiderberg), «««Ttt»i* 6 tlSt^, R 2 @ P 
C R 

XhU7h7t'y>Dynabead s T'IE^»a t Tfc£3T4£ «8 U /t, d<^> 

«»X^c^h/U£^To 2 0 7 5 4 D afl)'>mil 1 *0««Sil^£«r (1+ 
: 2 0 7 3 5 Da, t*-XA» L>t«l«ft^WiaW19K*) • It* 
tttH»ife(OKMffili 1 9 D a (0. 0 9%) T'fc*o 02 5 ACSt* 9tc. 

02 5 Btttsi4##3^e>t9e»n/cx^^ h^s^to 02 4 ic^tioc, 

ZlO-tz ^ > 3 >T»£J«S ft fc»e«tott»ttttttM*» 5 0>«* »; t,« L< '>£ 
l^o bA'U, «l«ffi^(iS?*2 0 7 5 1 Da (lt*tt 2 0 7 3 5) 
ftTC^2>o HIS(i 1 6 D a (0. 0 8 %) Z 0 El 2 5 CC^t ^^c ^ hJU 
ti (E12 4i:ra«(c) HB V»14(7)Kif4S#4 A>6»Ac« <M(B£^C 
ttfcT* v^^-JK4«HJTe^^o/Co ©2 5iC^r^K*4SMAL D I -TO 
F MST'^L/b^ ^HBVSIIiK^Titeft^^m^ftfc^, HBV» 
14K*4-ettfctiJ $ ft ^ feo - ft 6<Dfc£tt&II]0)8ni: U tSIRfM $ ft ft 

o 

MALD l-TOF77^7HP> h 'J - C J: S «J *-fi|fflJg«>S«j0^tt 
«*4t77S 

fc***><bLfc ^<7>^:^U=r5?^U^^ Kli/J->7/lf ^* 
^^□7^ = ^^ hft (Sinha. N . D. 6 (1984) Nucleic A 
cids Res. 12:4539-4577) SffiEUTM i I I i g e n 
7500 DNA Synthesizer (Mil I ipore, Bedfo 
r d, MA, *B) TO. 2/^mol &t!?£fi£Lfco * 'J =fx*+ ? U* 
* Kli«$7*Qh3-;M;^TRP-H P L C tMSlfflHM L /Co fc* 
"fb^t" U iJx Jt ^-v^^U^^KtiB i omet ra. Got t i ngen, K-f 
y*e>»AU*r (HPLCURt) o ffiffiU/c^U^5?^U^^KOE5tJi:ltll 
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7LV Y 

A 5' -p-TTGTGCCACGCGGTTGGG AATGTA ( 752 1 Da ) 9 

B S'-p-AGCAACGACTGT7TGCCCGCCAGTTG(7948Da) 10 

C 5' -bio-TACATTCCCAACCGCGTCGCACAAC(7960Da) 11 

D 5* -p-AACTGGCGGGCAAACACTCCT7GCT(7708Da) 12 

^yzf^^U^^KASlXDtDS-'J >m b 

cnii^«f«i;^^T#y3^l/^f K^-t-f (Boehringer, 
Mannheim, K-f7) ftffit*T**fcl,. 5' - 9 >&<t* % ) ^3? -7 U** 
K$««tt-fCLC RtCfcffiUfco 

L C Rl*. *«1S I a c I JK^tfUJ^ffl £ , I a c I a^cOb p 1 9 1 (C 

*-&pzm&m ft t> «r coit(5^-co^a!ft<* 1 ft * * t * 2 a<7>»* * P 

Bluescript KM 7?-y$ Kt#C 'J #--tfil*S£ffc* y h (S 
t r a t a g e n e , Heidelberg, K<7) fcPfu DNA'J 
*-ft<£/?IUT*EttL£o 

S-EfcTOTttLC R&ttftfcfflLfco ft^l2 0 ^ I <7>|S»>fc<K ttSD 
NAIOOpg (0. 74fmol) , ^rf 

'J^-t VTft : &mmV'rft*DN AS OOpg, S5' -9 >ftTfb* 'J :J* 0 
1>X* K25ng (3. 3pmol) . >mt* *) ? U** K2 0 n 

g (2. 5 pmo I ) , Pfu DNA'J*'-b'4 U$ffifflU^ ss501f$< 
1 f mo I ) ftttSfcUT&EU £<04£Cti*y ^C^t'^^>ibU/:o 3: 

Sffcl* (Omn i Gene, MWG-B iotech, E b e 
r s b e r g, K< *y) T'4#|BJ9 2TJ, 2#lflJ6 0t:»D f 2 5tf-f ?;i,2 08> 

(5)9 2t, 4 0W>flB6 0 r<O^PCf^i,(C^oTH«IL t 0 HPLC^TOU 

Mb^U^3?^U^^Kti^-oy^«Sli*Kl<SS^^L,^o S*&tt*7. 5% 

free — M C "7 -r — a. — y h (Mi I I ipore, Eschborn, 
K-f^) T«tttU*o Mflft« ttttftlXB/WHKfnftSOO,, I Tjfci* U * 
huySTt'y^O ynaBeads fta0*/c o fcf-Xft U I t r a f r e e- 

Mc»a3jiJiTi xb/w««»3 oo/* i ti@5*>*u ±i3<o«t 9tc«aau 

b'-Xft 1 XB/WAM3 0-5 0 0 v I iCHB»L, 1. 5mll^ 
> K;U7^jL-^tC^Ufco ±«ft»*U b'-X^O. 7M7l>K7>tr 
(pH8. 0) 5 0a. I T*2|sl55fe>^U^o t:->Cft7'iz h > 3 0 ^ 

~F83<D«fc 7 tCM A L D I -TOF-MSMCiJffilt. 
MAID I -TOF-MS 

* huyhrb'v^^^-hu/cfittb'-xcDNA^ss 

& (5 O^T-b h- MJA^O. 7M 3 - 1 KP * *> tfu 'J >«, 70mM? 
i>K7>t20A) 0. 5//li:5S^l/t 0 C(Oig£ta*BBSJ£T'*a*U 
-7*;*/>c? hP>-*-lC*AL/£<» £X^? hJHi'J7U^ hP> (5 k eV 
-f*>«U 2 0 k e VltUGiS) tSS^U— If- (3 3 7 nm) tBWftltfcFi 
nnigan MAT Vision 2 0 0 0 (Finnigan MAT, 
Bremen. R7) ftfc/E LT»< * >^E- KT« L fco Pfu DNA 

';#-trco*Mfr?ii. >8>*o. 5 >i i stt?4*;^-?7 M;-y?*>8?sn i 

tiR^b. jLft0)«*9lCDI«U£ o *«RLCR(OMTtt, LCR1 /4 I *7 
KM 1 /* I fc«*L,fc 0 

em 

f5T^$n*fi%C7)«iajat STOMAL D I -TOF-MSCOa^flSrBJ^ 
COfllfiv^xAli p Bluescript K I I 7?-yS KC*fflS 
I a c I »£fiit<^y-ft£*, ra-7?-y$ KCb p 1 9 1 CJfr-£SS«5a:i* 
(C-T*stt, E5U##1 3 1) ft *>^*HB I a c I 



1^2 0 0 2 - 5 0 7 8 8 3 

: 1 5 4 5 0 Oa, iei«)2™cS^D) CD8+*K* : 1 5 3 8 7 D a 

o 

SMART-H PLC 

Pharmacia Mono Q, PC 1. 6/5*7^tfl^UTSM 
AR TyXfA (Pharmacia, Freiburg, K-f *y) V< * >5£ 
«HPLC (IE HPLC) 

ft*ttUfco 2&*t8Jtt*8«>aA (2 5mM Tr i s-HCI, ImM EDT 
ASlfO. 3M NaCI, pH8. 0) t«»JftB (1M NaCltUcW 
W«AtlB)tt) ftteffiUfc. 1 0 0%A?5MQy&i&5 0/<l/mi nfr&tti* 
3 0im-C0^7 OHBOQEifiQiLtc®, 2 7>ffi? 1 0 0 % B * T«*g t, 
, 1 0 0%B(C5^|B}^L,/^o P5tSX(i5?^SE*»STSSttL/i:2«<OLC 
R7-A- (4 0^1) ft>iXU>to 
MALD I -TO F-MSEf£HM« 

SS-ft D N ACOHK : h/uftt3»r*^«)C, (±I3W J: o izntfc U 

fc) 2iOLC R £7*-/Hy. 2XB/W««)5E (1 OmM Tris-HCI 
, pH7. 5, ImM EDT A, 2M NaCI) ?! : 1 tCifcfRUfco UW 
iZX H/7" hTt*v>0 ynaBeads (Dynal, Hamburg, K-f 
•7) 5^1 a^ttt«Bia*T1 5^faj»^CMU^«f6e^$-e:^ 

oMagnetic Particle Col lector, MPC (Dyn 
a I, Hamburg. KY7) fcfcffl UT±;Hft»* U tf-X€0. 7M7 
X>KT>^E^«7A>Sja (pH8. 0) 5 0^l7J2@i4*l,/; Ct»tt&@<5 
CMPCtttffll/TBiUfc) o fc'-Xftfi«7K 

(MM I i Q, Mi I I ipore, Bedford, Mabelow) 1^ 
l(CWJB)»U^o 

KB^»«tX hU7*hTt'->'>D y n a B e a d s I ^/v^ h>»UftfB« 

TttztblZ. (±83CD«i:9lC||ifil/Ac) 2«<0 L C R ft 7*-JU 2XB/WH 
«7»T1 : 1 CftlRU 8^*#Om^lCtie^T5 0 0 0 NMWL Ultra 

aft^ft^fco 4fl|c7)f|^i^i;=f5?^L/^^ K*ttBUfc&* *»BI ac I 

B^safE^A f ^-r**i^L,^a6L,^^o/c (026) 0 

P f u DNA'J*'-««fflL, »HM4RKJT'>* < t ^ 1 pmo I <7)«*S 

att^w 6 n * i d l c r fcf* * sa< b u ^ P «smartv^ta 
T#y7»^«jiirT5 wn*mm (page) tHPLcia^ttu: (@ 

2 7 . 2 8M2 9) o EI2 7 tt»£fi»giC J: $»ttL C R (U->1 ) „ 
«S3CJ»»fi(CJ:4»ttLCR (1M2) JStxmmt * *) =T 51 ? K ft^^ 

> ttS<0«^UIC^>rff^DN Aft^Ctt^B^P AGE ft^To 

ttti, K^»Sft^£j5fcT'U#i!*5£1& (5 0 bp) ^^Ic^ti-f. jfe^ 

t^lT^, E128?«HPLC^UT, (§)-^f*TTfJ^fittS ftrffi 
^TRJlU^^ttCOLCROy-JUft^U^o )16«tttiU:o«Ui:^n^o 

0 2 9 li5?MtRaiC <t 5 2 «CDB*14 LCR7--^H«iLfcHP LC C^iam 
ft^To El 2 7t:/7Tr-^tfe$$tt»«t, COv^xA^ff^MJJlSft 

A ^ * ^ U **T«* (oaeatt 

ft ^L/*t>Ci:U^E3T' ^COCtii^nbCO^PV h^7A/)>et>Jl 

a^^»MK»ft$6SU. LC RSI«Tfflt^a^^b^«l^^8#raft^ 
L/io t£& Ufcfbnlfctt 4 ftCO^- U ^5? 7U7f K (A, B. C»lfD) „ (H 
ea^t^-K^IJft t>-o) ^«d s 5 0«<*. ^fi»SDNA, *»fil«-»f>r 
«?DNAMP f u DN A"JA'-b'nj e 

ifO«t:-7^««ai^ftSJS-rntfLC RS«JftMAL D I - TOF-MSICJ: 
»;fttf?£*;*ftti&-r**:«>C, *««LCR07'jD-h (0 3 OA) t& 
mzh ;?mm<r)T*)Zl-h (@3 0B) ftMALD I -TOF-MST^WU 
tco -eoe^s *«8LCR^yWl/«P f u DNA'J^- tfCOMALD 

1 -t o f -m s ^T»e> ti* '>^;nc»*t»r*OT, a«^Kl4W««|g 
^^T**3i:^JWU^«, =T';^Ai:aeg4ii<08tir**tttt*^7 5 2 1 
OaStfl 5 4 5 0 DaT** o 03 0<7)x'-^«. BS>tfc*ai3iB!«f*<7^ 
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l!«}80-S?*5^Twee n 2 0(OvW^^l/to 

h u 7 h v : — ? y v ?a**teu: * y @jfe<b b/cDNA(OH«fjK»upjfiET& 

*K gtftf>W»flll«nS (Tang* (1 99 5) Nucleic 
Acids Res. 2 3 : 3 1 2 6-3131). Hj£<bd sDNA^ 

i^bdsONA^^t^i:, &?7<7)Wlfl6Lm$ ft (Tang* (1 9 9 4) 
Rapid Comm. Mass Spectrom. 7183 — 1 86), 2 
*0 1 *«|CO**lfiCftftl,TCl^v^/UCtf* e fitoT. CCDv^xAfcL 
CRtwfi^T^t, *U=fCC05' 3fc«fc:**MtU * h U:7* h7> fc* v > * 

□ -hu^t'-xic@^bT4<ce>tf, itjrM7 5 2 1 Da<&#aa*y^2 
^u**KAfc*y^A»ir*y JB*&«>aa«» (itiwt*: 1 54 sod 

a) (D**&»<*ft3 0 LCRttJi^StfjSf&iSHmmoWatcraiE 

1213 1 At* (±at0)J:?IZj|ifcL.fc) L C Rfita** h U7* 

hTt*v>D y n a B e a d s ?«« U b'-X*6i»ttJK»U>i:2*<0r-JU 
frSifcMALD l-TOFMWHUSU OJlbfclM** (0 3 0 

citRur) as^st^tft^r, *ae*y^Ac«sr*'>^jut. a 
s ^s»tts*fflt^c2aff)Lc Rr-Ji/^^st^^^ Mwcaisatti*** 

tB?iit\ *'JJAl/*«tfi7«iA'ofc (0 3 1 B) o «£»S<7)^TT'» 
ISSfCSrSl^rii:. LC RftftttttllttXtfaftttfcMALD I -TOF«W 

aiSLfc*y^caifD*»6tt*yifA»^B«)aM« ut**ai 5450 

Da) L»mT«frofc. tlfcD N A79^^ > KU03 3 

AC 1 5 4 4 8 0 a<?)Kty^M:j:U^Sn5o El 3 2 ACCJMLT. CO 

51*1017 

^-fV-OSffl^y^tt^fiCJi^^StlM^tta^MALD I -TOF7 
hn>h'J-i:j:iftffi (Primor Oligo Base Ex 
tension = Probe) 

M*y ^a»<«*u«i«DNATA^«;«t/j^^i:'MfAtttttir« 

^7*5, C07?aitt, DNA^y>5-izt3fl|WdNTPC0«^«)i:^ffl 

*fKtflWLT77<=f<« »«lfi»a±<7>5I3C 2 * U * * KtfcM CRftU 
LD I -TOF7X^f ha/ hV-CJ:yiMISMI»T*. «TO*»<7> 

BWtt, xnssMJB wiw t mafl o«n c & « r * z t v $> o ft 0 

ttU MALD I -TOF77^^ hn> h 'J -C* 'm£lC#JB*JgE£ Jl £ 

(AF 5 0 8) cntt^a<osfii»T«t»-<»M*5ei«wp**. 

4VADNA 

4rVADN AttttMit. AF 5 0 8 SliKStlKD^^S^Xtt^y 
£tf 1 5 0 6 sss&EftcD's^a&^af** 
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<os&flcanEc:£iia>n*. 03 IM^ffi^ LT-tf-^rflHr-DN A<D*£&8b 
/;28WLCRr-^e»/:^7^^L *y^AL,*tttti 

03 1 A(:^t6iU02 7Wwu->i i:«BT^» 1213 1 BC5*T* 
h;H*0 2 70U->2 tMSffcy* 0 3 2f)^7 HUfc0 2 7 OU- 
>3lCttJfcr*<, Ctl6Oe«(i02 85^2 913THP LC##rlC-&t* 
o yJU«m?*tt (0 27) tHPLC (0 2 8»U'2 9) Ua&fttfe*' 

a&&«ft*y t>a«sw»tf«TA*ifc€^f if. maldi-tofv 

^^7hQ> h'J-i^S^ttieg^l^^y^^^Co (0 
3 1 A) o 

Ifiittv^t^MlSili'fit^tt, 2 4*#t 5 0*te<DJK»/<*Mt** 
mtfmttZtctoT&i fcjgfcft*, 5 0tt$^f'a7*U7^T.iltt2 4 ft 
LT#«r U»i^T, 2 4M^(D(id^«t <&»T**p y^t/l-i 

* hl/7h7t'y>Dy n a Be a d s iZ <£ * ftS9 (CHffft < . 0 3 2 «: 2 0 
0 0 D aftifi(OtaitfU:ffc*<DTwe e n 2 0 %^Tp ttttu > > *>- *> 

?*>*i:Jgfcft* 0 fitot, B^ffl«ili^-ST*}Tween20t^ 

OynaBead s ^ffiCttttftRftaa&H t*tafc»««at«W U 
COK3f4f*«<7)iS^. MALD I -TOF7X^^7 hQ> h 'J -t*fl6l*« 

0 3 3«^^R|tt (0 3 3 A) %xm& (03 3 B) <T> 2 «<7) L C R 7*-JU* 

£fc/c*^? h;u*^To »ttjs*6tt*y ^csi/Doaeai&icipfflicoEfU* 
t> ^b^euic^fijc o/c i *S5 oift^ttst LTffli^rssiu^ * y =f c a 
5* t^^xbitc etoT, »Stt«m*n«rd'ofc« ^«ay, @3E<bur 

e>W£ 0 R^fiXU^SSftJIW^ae^ttWms anger y-^>-»^CJ: 
C F T RfcfK^COl^V > 1 0COPCR«Mg 

PC Rttteffly^-f^-iiC F EX1 0-F (-T > h □ > 9 UlffcM L, t^-^ 
><bL,^5' — GCAAGTGAATCC TGAGCGTG — 3' (E5U#-f|- 1 
3) ) ^l^C FEX10-R (-f>hP>1 OCfillr^ 5' -GTGTGAA 
GGGCGTG-3' (B9UM 1 4) ) tUfc, 77<7-U8pmo I <Di» 
SrffifflUfeo T a q-#'^5-tft 1 OXtl^UBo e h r i n g e r - 
Ma n n h e i m^eWAL, dTNPliPha rmac i a^&KAlto U 
fRfc^MltS 0 m I tlto PCRC0-*<7y>^&f*Fl* 5^|B|9 5*c*eBBte 
1 ^P39 4 -C. 4 58>r5)5 3t^l^3 0HWBJ7 2"C€ 4 o^<^;u»yigu 
. 5^(BJ7 2trO«t»<*SB#(BJtl / ^ 0 

iieffi«5(iQ i a g e n (7> P C R«$3* y h (No. 2 8 1 0 6) 
<0fi^CtSo TlSffl 1 5 i t C J: U «« 1 1 , T EMHff (1 OmM T r i s 
. 1 mM EDTA, P H7. 5) 5 0 » I Ttt«^ S y A U tc* 

2 D N A <DT V 4 < 

^ hU7"h7t'y>^3- h l/c7<7nf-f^-A- h (N o. 1 6 4 5 
684 Boehringer-Mannhei m^No. 95029262 

Lab systems) <T) 1 flS<7)<7 x ^U(C««ti«««g<7) 1 0//L7'J2-h 
£&l-£o ^7<> + a^-ya>fflff«»(8 0mM'J>»th'J')A, 4 
OOmM NaCI, 0. 4%Tween20, pH7. 5)10>/li:*30 
ffiiflT 1 B#|BJ< >4iA'- v 3 >f$ x ^xiUtftMfliaryft (4 
OmM T r i s, 1 mM EDTA, 50mM NaCI, 0. 1*6Twee 
n20, P H8. 8) 200,il T 3 ®55c» U/c 0 2 *fi|D N A SfcttT* A 
C, -7x^*5 OmM N a OHjB»1 0 0^1 T3f>SJ^3SU. Ox^fcifci* 
ffl«»>ft2 0 0 // I T3lH3j5fe^L^o 

* y 3*a*#«J5f5 
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7=.-*)>7m&WXi (2 OmM Tr iWOmM KC I. 10mM( 
NH<) 2 SO«, 2mM Mg SO2, 1%Tr i ton X-100, pH8) 
50^IT»50T;?105}«25pmol tttt^7<7- (C F 5 0 8 * 5 * — 
CTATATTCATCATAG6AAACACCA-3* (E*'J# 

^^ 5) ) <7>T--*j>7*ntoLrzo ^i^t^fflaffijasoo^ i T3© 

. T E 2 0 0 jj I 71@^U/io ##J5JfcttUSB«£DNA>->r> 

h (No. 70770) (7>-©0) 3 > hfcPha rmac i 

aHfidNTPXttddNTP^LTSfKUc *8Ef5S*t*4 S jj \ t V 
x *2 1 /< U Sequenase tfffj}$ 6^ L 1 OmM DTT ?S>$ 3 /< I 
. 0. 5mMW3ttOdNTP 4. 5/^1, 2 mM^M d dNTP 4. 5^ 
I , ^'J-bQ-^»JI#l«ffljiW>a5. 5 a< K Sequenase2. 0 0. 
25^1 Sl/tfnt^77^-^0. 2 5 tUc, Efc>8>fc$*J:Ke'K-y hT 
t^a, 1 5#|HJffiffl£l/5#IB]3 7tT04i^-hU:, *<7)ft. x 
/H>jfei*ffl««»2 0 0 ^ I ?3Ek 70mM 7 x >»N H< Efc 6 0 * I T 

1 IH>5fe>*U/Co 

tf*l/c7*7-f7-«IO%DMSO <v**-M,;t;u**vK) *jS>«5 0^ 
I T8 0t:?1 0#fSJ&te<*tt*:o >£IR<7>*:*>lw. fimNHi (pH6. 5) 1 

0 ft I , D-^> (10mg/ffll* ( Sigma No. G 1 7 6 5) 0 
. 5/il» 

tffc*x*y-/M 00^1 t±)HicjWit. l BSHSflTO*^'- hlt 6 

1 3, 0 0 0 g? 1 0#|S]fc/t>7>«flK ^Uy h £ 7 0 %JL $ J —J^Vrftfr L „ 
1 8M0 h m/cmHi 0# 1 M I iCWIB)lL/£o 

ttttlBKXtfMA L D I - TO F7^^^^ hP* MJ-(CJ:*##i 

KI4H«U7 h^77^S8» (1 : 1 H20 : CHiCN^O. 7M 3-tK 
P*vkf3y>BL 0. 0 7M=iMM47x>«7'>*^0Z0 fcffiBSDNA 




I*** 2002-507883 

ttC^t^SlttU^o 2 0«$TC0Wf^yP-3f^-yv h^'Y*7C:*tf y h 
U T^aJtJB Thermo Bioenalysis (IB F i n n i g a n ) Vi 
sions 2000 MALD I -TOFOV-^tl*i;IAl/, 
"j hST/ffilft^-ry- KT' 5X1/2 0 k VCD'J hP>t- h"C3£U£. 

(Mi ( c a I c ) ) tt«?«Jft»6rai/* (Mr 
<e x p) ) ttli#S«IE«:fcffiLT**£L*: 1 fu V ><tff2£tf>«T* $0 

em 

&o*o «»<fDNAv->r>v>^ ( 1 m^W^Wmf^ 4 V- 

<D*'JJtt*tt«) ^hV77^1ftU-1f-fV-ry3><^Mt (MA 
L D I ) KP> MJ- (MS) ICct i $ "v->r> v CD 

fcflMlLfc. 5jfig«f**«l3Ev^xAt UT«fr8#IBJ (TOF) 'J7U^hn> 
«fiE€»«U/to C FTRSt{^f<7)X*v/>1 0CD5?^||«a-*V< KKEB 

if$>z<nx'. z<n<5.&*ttWTZtcet>iz^ c f t Rit£^coi*v> i otki* 

0 3 4C/TT0U, CFTRH5^Ol*V>l0 (E?U#^ 1 3 2) <Df?£ 

nvzm&mnmmtun+m. z t> ojat ^ » •> - 7- > •> > y s& * ^ 

To »t*->-*>v>?fittl*d d TT P (03 4 A, E5U##1 3 3-1 3 5 
) XllddCTP (EI3 4B. E?««^ 1 3 6-1 3 9) fcflH*T#J«jD N Affi 
ccftlStteflJiraftikBNI *»AT Zz t\z* 

u£o tt*. &f&&m^Ta&<s&zmm&m* : z&'&nfr<oMALD i -to 

F-MS^^ H^@3 5CiTo ^fcmii^**^? hP> hy-7>#rfctf> 
IB) lC^-Sfc£^<*£uc; trills anger > v >7(C«£ n/S: 

• «*<7># J F L *WS3l»*li : F*8tgK-2 1 . 8^+8 7. l^hXDa 



WTj&txAi 5 0 7&f&&*zmmz&m?izt^?mtkb*>Zo ddnp 
fxftT{*m3imj±ti&m=t-ti<&m2i\. d d c t psjctu 3 

m^'fT-^'j ^tti#ftu*wiic ^ teat * «* ic. area* 

Ue-K (VNTR) 5Hi<tfeCOm-^^U3j-^ K^fitt (0!Jitf7'^y^^>/< 

^ hy •y^^ftt?u-if--7 L 'v-7'v3>/-r*Mb5atTB#ra (mald i -t 
o f) -7**^? kp^ hy-(c < t«7-5 L '7 7 -tfyy>s^$^c^y >^--t»' 

WTco^ y =fs?u** K7*7-fv-tt v «$*7*n7 5 ^-r h-fk^t (s i 

nha, N. D. 6> (1983) Tetrahedron Let. Vol. 2 
4, Pp. 5843-5846lSinha, N. D. 6 (1984) Nucl 
eic Acids Res. Vol. 12, Pp. 4539 — 4557) 
IVMi I I igen 7500 DNA Synthesizer (Mill 
ipore, Bedford, MA, *@) ?2 0 0 nmo I £«T£j£T*# 
s XWMWG-B i o t e c h (Ebersberg, K-f ^-f"7~3) 
Sl/B iometra (Goettingen, hW'y. 7*7<7-6-7) ^ 

<< V - 1:5' -OTCACCClC0ACCTGCAG( U n 8 ^ 16 ); 
ZT^ A V— 2:5' -TTCTAAAACCACCGCCAGTtOci W « «f 17); 



77^7-3:5' -CTTCCACCGCGATCTTCA( tt H 18); 
7 5 4 v - 4 : 5' -CAGCAAACAGCTATGAC<JC W » V 19) ; 
7-7 v- 5:5' -GTAAAACGACGGCCAGKfCW ft 9 20); 
r9-f7-6:5' -GTCA?CCTCGACCTGCAfC<g:RibcG)(& ft IJ 2 1); 
770-7:5' -GTTGTAAAACCAGGGCCAgT( E :RiboG)(&! « S 22). 

9 9i<* (E^i## 14 1) £1/2 0 OftftD N Agt <£?IJ## 1 4 0 . fef$ 
5t>'m) t'^M7-f'71ftttt1 0 0l«:tt, lOmmol/L KC 
K 1 Ommo I /L (NHi) 2 SO«, 2 Ommo I /L Tris HCI 
(pH8. 8) , 2mmol/L Mg SO<, (e x o (— ) Pseudoc 
occus furiosus(Pfu) — fSj&jft) . Pharmacia, F 
reiburg, K -f *y) , 0. 2mmo l/L&NTP (Pharmacia 
, Freiburg, K< y) , 1 ^ mo I /L&7*7-f7-^v'e x o (— ) 
Pfu ONA'f^7-t'(St ratagene, Heidelberg, 
K-r:/) 1*<4$^t; 1 0 0//L(7)S«;SI^TpR Fcl ON A (I 0 n g 
n n>f)V^±af:S. Feyeraben dft*^^tt) *6i«ISU/cc 9 9M 
#!C«:y9<^-1«a f 2. 2 0 0WLi$W77-(^- 1 S^3. 10 0* 

PCR«6*i;dATPtdGT P £ 7 — r-'TIf- d A T P t 7 
dGTPTlftt/io S^tJx (Omn i Gene, MWG 

-Biotech, Ebersberg, K-f ^) T 5 9 5 t: T 1 7>IB)^t4. 5 1 
TJT 1 ^IBj7 y z.-y >V&Xf7 2TJT 1 7>IB!#J!# e> * *1t -f ^ ^€:^ U TS 
ftUfco ±PCRTJ5^-f^^atJ3 0tU>5:o B^^-f ^^ftCKlC 1 0ft 
(S3 7 2 t:?5ft>#5£<$il£ ttfco 

1 0 3*ftDNA«S (tt^S^tttas E?tJ##2 4 5) ti. 7*7-1"?- 4 £ 
lf5i«fflUT1 0 O^LS^M+TffeWaiJttiSA-flCMI 3mp 1 8 R F 
I DNA (1 OOng, Pharmacia, Freiburg, K-f'V) 
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5«MSl//c«, 5X:T1 *>ra£te. 4^^Fl #18)7-- M >7RV7 2 

tt3 Otf-f ?;u, ttttl 0 3iftTU4 01f<^^»Cfct«tfiC 1 0#|S)7 2 

5' - t»~P] fflttPCR^-fT-O^ 

7 , 7<7-1M4liT4-.fiJ5^U^f K*7"--tz (Epicentre 
Technologies) t (y- S2 P) -ATP (BLU/NGG/50 
2 A, Dupont. K-f'y) SRSfilltfCOyQ r-=3-JMCft-p T<$E L T 5 ' 
- [»*-P] «»L£<> SfctfPC RC07^-f 1 £1/4(0 1 0%$tl«7-7 

. Packard TRI-CARB 4 6 0 C U- •> 3 >y^fA 

(Packard, C T, *S) TBtftU^o 

U I t r a f r e e-MC7^^-22 7 h (3 0, 0 0 0 NMWL) 
ffll/Till«DNA««Kl^ 0. 2mol/L NaOH 1 0 0 ft I tCH 
9 5tC2 5 ^IBJJbOKH. /co fclC-Efc* HC I (1 mo I /L) T*l8t4 
<bU TI3u:iet*T*<l: 7CU I t r a f r e e-MC7<)^-i--y h ( 1 
0, 0 0 0 NMWL) ^l/TMALD l-TOF^/rO)I:«H;li;«8L/i 



£tt*4l*U I t r a f r e 8-MC7<M^; 7 h30000NMWL ( 
Mi I I i p o r e , Eschborn, K-f7) £ «5s«#<D|S^Kfto T« 
fflUT«RSlfaittUrc 0 «Mag$l*S«*5,<L <2 0 0*f*li 

3/<L) lC«>S«U/c 0 dtO^^>S«*MALD l-TOFj«3£tZifi|$<$ffiL 

£• 

MAL D I -TO F MS 



^M4$3f 2 002-507883 
7>flrtt>S>fto. (Tth" h»j;U/* (1 : 1, v 

/v) +0. 7mol/L 3-HPAfc0. 0 7 mo I /L^l>K7>t- 
*7A) 0. 5/iL<D7"j3-h%spj@Cf^Rt«4^l#*±Ta^t/cp BBflff 

OI-TOF7A^^hQ>-^-UFinnigan MAT Visio 
n 2 0 0 0 (Finnigan MAT, Bremen, R7) tUt, ^ 
U K;UU5 k e V<^>aS(/2 0 k e W£AQffiT»< * > \) V U ? * -^t- 
KTEHOfc. ««UB«U-1f- <3 3 7 nm&fi) *3X»m(t£« v*^A 
C0Jlffi*li7'^5-fif~«ttT3-4 • 1 0-« 

hPatU V-7««T1-4 • 1 O-'hPatU;, ttfftBtftMMD N A 
tmcT)*^? hJM*n-ffitfU— tf-tt!77TW. ^/dt*';^**-;,*^:** 
K (7-5 011*) COiR^T^S«iEtfro/i« 

7 -T-'T-tfyt) >S ? * K t ^fcte«<0 P C R iC J: 

®tvm*S/tta(Offii$*fcy/U#*filCMAL D l-TOP MS€f'JfflT**i 
t SjXKT MALD I -TO FSfeftT(C*5lt*«i»0 7— r'Tlfyy 

>te»<7)*&£ *#ttf * IC. 2 «C0||4 5 7*7<7 »g£ Steffi L T D 

NA77^>h^/SLt, 03 6SI/3 7(CE5IJ%^To 1 0 3 ft{*4Htt£ 
taC02*<01 *|fiU«tfWbl***T&o£a f (Am=8 u) . 9 91(*(D2* 
4)1 *S(l*5 2 6 u<r)M*f$>itco it*DNA<£&<D7-5>TV7*)>X?l'X 

*h^m&^'7^ J7tf&p:<r)b<0£*)bto^ 6 ofet>MGT&*c: t £ (Prod 

uct Information, Glen Research Corpor 
at ion. Sterling. V A), mm 0- ~>T J * D7 7 5 ^< h-ffc 

TU4i v (Product Information, Glen Resear 
ch Corporat ion. Ster I ing, VA ; Sc hn e i de r 
£> (1995) Nucl. Acids Res. 23:1570) Zt 



IsJ- K7 , 7-f7-J^ l/T^P C R **ttbfc. ^';>7~tf«0(JS 
ffcTd AT PXtfdGT P^c'-dAT PSl>'c 7 -d G T PCitftitSt, 
9 9*#;Stf1 0 3*ttTttfcj8 0%. 2 0 0*^TUttJ9 0%O7-^T-tf7- 
V>ttlfr:a?U**K£^fcji^tf&e>n£o 511 I tt±PCR£1$l<7)*fi£*flfi£ 
5^T, 



5 11: 

(^ttttfilf? -frif^JXeftt) 9 9 8«:, I 0 3 fi {* 
2 0 OattPCRifl(g£B?0>JfiSffltf 



DKA 


C 


T 


A I G 

i 

! 




200 S ft: s 


54 


34 


56 ! 56 




■ - i — 

! 

i 


(&0b2OO@tts 


54 


34 


6 


5 


50 


51 j 90S 


200 8 ft: a 


56 


56 


34 


54 








fgflfc 20Q«f*a 


5€ 


56 


3 


4 


31 


50 


92X 


103 8 ft; s 


26 


23 


24 | 28 








103. at* s 


28 


23 


6 


5 


18 


23 


79X 


103 » ft: a 


26 


24 


23 


28 








tSS* 103fit£a 


2S 


24 


7 


4 


16 


24 


78X 


99 & ft: 3 


34 


21 


24 


20 








feffii 99 a*s 


34 


21 


6 


5 


18 


15 


75X 


99 fl ft: a 


20 


24 


21 


1 

34 j - 






&f& 99 tt^a 


20 


24 


3 


4 ! 18 


30 


87X 



» TsJ Taj U 2 *H«MS£&C0 Ciz>*J *lf \T>*M>X\ |g*ft 



T 0 

8 o~9 QH<r>7 -7 ! -r-*fzrij>&tomtfjEntt^xz'*<? hp> h»j-«tti 

^U^^KtHttT^S/Pg^^^IKr^Ct^MSTAo^. Taq DNA 
-5 - if %mm* PCRTdATPtc'-dATP * 

tti e»n*t^^i:Ue^$nTt^^ (Seela, F. £A. Roel 1 ing 
(1992) Nucleic Acids Res. ,20, 55-61) <T)T' 
. Cntte^Tli^^o/Cp exo (-) Pfu DN A'f J> 

7 - -e«*ttttyj >37U^'>K=U >»<7>^TTHB55(C c » - d A T P X 
^c'-dGTP tSSTt^Ct^U^o W}&*ltfemT$>^t:<nT, 
li«*tt<0<SaU«36»o/t (03 8) o 

Lfc e ^-h7v^7-7A (03 9) ttttftPC Rg|^C7)(i9^iR^^uCi: 

exo (— ) Deep Vent SU'V e n t 

D N A*lM5-*t>PC R*lCc 7 -d AT Ptc'-dGTP^BX^iA*)*^ 

) Pfu ON AjafSATAftCfcJ/JWWUfc, ±3«o#y^9— tfttt^L. 
fcfil, WWTt< c'-dATPtc'-dGTP t^ffit^cn^COP C R 

«msft^'>*<. i«j7';->^pc Rffi^t^us^t^jpj^u/cp nt«K 

fiEtt#^i;tC<t^ttt, PCR4'i:^nift^S(:«l:57 , 7'f7-^ 
^VT^teTCcfcimWT**,, 7-r'7 7 1fr , ;>^^t , D N A^Jiyu^^CO 
IHA^CtttRCKi^nToS (Mi zusawa, W. €>, (19 86 
) Nucleic Acids Res. ,14, 1319-1324) 0 ±8S 
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3iW#'J>7-t' {exo (-) Deep^PJnt D N A# y * 5— tf* 

5 Von t DNA^';>5-tr»(/e x o (-) (Pf u) 

if) JSifHC, *|&ffiDN Atfy/5— fe\ Sequenase.Taq DNA 

tf*J *y-i£J5tlf\J AmpliTaq 0NA#';/7-t'O^*PK I on 

owy^if* >hw<r)i&<r>*v t^-vbwm-ezzt^&tnz* sc. rn 

A^»ST**ll^CU. S P 6 Xtt T 7 RNA#y>7-WRNA#'J 

tt^^ttttittfiiS^MALD I -TOF^XX'N? hD> h ' ) - 

9 9i», 1 0 3m&J&V2 0 0*#«lttfi«J*MALD t -TOP MSC 

o tttt 1 0 3*#CD*a£lCtf»>t<ta f IZ;t,> (M+H) ♦ v?+JU*£i;TnS„ 
e-^0**ttlifi«H:y7 h UTfcU, ftJKHfttt (M+H) i 

*T*< (M+H) ♦ V^^Jl'tieMt-1'^><7)v^7 v ;UCO^tt{Cffl^Ti* 
tftfcl 0 3*{*li* y :f*?U:rv Kr^-f^-tf^CDASt/G fc*tt2 0% 
■firA,?^**', i/7+i\>tfm[s<&<ttfolzttr>T^ZZti?z>tiiK\tif'PU^ 
C£ ^l/T^5. **CK:/y>ic.fc*teiJ*«u:^-;i,$ fcoe-?i*JSKfi?J 

Mil^HtC/Jv^ <^m, aHMftlftHTU:, 

9 7 uxiio. 3%r 3 1 6 7 01; (m+h) ♦ i,iwvim 

*^/Co tt*, «ttttf4<&*^C 1 0 uXUO. 0 3%C*o 

£ (nam 3 1 7 1 3 u . it*« 3 1 7 2 3 u ) o z n$<»umit 2 *co 1 

<7) (M + H) ♦•>^^UOM^««E0>»L^«ia»CJ:»iIlt*W6tl* (Am- 
**^i«fwhmtl/;i:?i:n/Am=6 7, *4MfctWPli 1 8) 0 



*8t 2002-507883 

9 9 ttSftD NA77^> HOttJRlC J: * t > 7 — > D N 

Aco*M^«fiEi«iQ(o»mu-*^a<c<f * 0 ry >t try s 5;>«>atf*w 

-T**^»(C«lfi&^2*:0||<7)«*M« f 5 2 6 u i:fMNC**l*C fcttfc 
61 s , *4MtMa2*O1*fll*ftJ*0*»-?& (04 1 a) • C*liC#UT 
• fcttDNA«*2*(Ol:*fflC#***e-?*^L (04 1 b) . 7>^«€>W3t 

Am=2 7 u (ft*K*=:3 0 2 2 4 u) „ H|g?ttAm=1 4 u (ft*M= 
3 0 7 5 0 u) -CHMtltiZttfTZtc. * 

9 9*fc£1 0 3*tt(7>a£<Ctt, 7-^7tf:Ty>*#fcteB*l**/£l«»2 0 

^^x4tSt)tli. fBJ^O (M+H) ♦y^7-^(0»ffTI?l^y^7-M^ 

, ttlt9 9**71*1 2©T*»K *ttffctit*4<7> 1 0 3**1*1 2SI#iiTA* 
7-x>-»fy';>5?^U^vK*^tlt«*1*^1 0 30*fc?t*3ls]T* 

ttlSXU r *ttft2 0 0*#T>7y axo*^? h'i'tittgT*t« C<7)*»£ 

WU: (EI4 2 A#tf 4 2 B) „ ttttK*4(0^^^ hJUCt* i *m<h*,7±)l>1f 
im?&2>tfs *H&ttt**4 7tt1*«(0DNAfi7'U^^i:2t^ftJ$Wy 

p c r Ttt^y^ -rv- toar « »xu«0ttcceit u e 



1 0 0*{*«r£j£L*:o *«W#60W%»rT5fe(ClB«L^73-atCCttoTy9-f 
-7-€N a OHTtt^l^ (Koester, H. 6, Z Physiol 
. Chem. , 359, 1570-1589) o E)43 AJStV 4 3 Bit??* v 
-B8«B?f$<01«««^KD^^^ h^t^To 04 3 bl*in*a«iij£*L*fc;:i: 
£^T 0 JrjQ*#««MSj£tafc 2tttf>j8«y7-f ^-*^®^BBS1 0 0|^e> 

tC«t^ P C R A L D I - T O FMC^fflT**,, 

^ts^osgte* msttfft? hv>-^ i ; y^ta««^ic < ti-^w 

jft*ff*j£T*ffl7J*aMbT* (So© I a , F. t A. Kehne (1 9 8 7) 
Biochemistry, 26, 

2 2 3 2-2 2 3 8), ZixiZtXiX. 7 -TTtfyu >^5f^^ti«^ffiff^ 

7hV>-7'J77^4S«)$^ 2*ffiCO«^^<&TT2> (Mi z 
usawa, S. e>, (1986) Nucleic Acids Res. , 1 
4, 1319-1324) o CO^m»C<t»; x MALD I 7"Qt^Tr27'U^ 



7-T->tfy'J>tfrtKI4WBr«-<b<0«T(CJ:*«tje<7)it 

ijQt<SK««|C0 (M + H) ♦ v^+^UCOe-^^-U >^(^>®Tli, MALD I 
- TO F y n -b ^ tC *> tt i K ZfU iz X CO > *7 X A IC Jgjglc N - 7 (IR^^ nj^ 
T&iilt ^^UT^^o etttLT, 7-f 7if7*'J>^tt«(lMA L D 

9Ett«l9 

^ U zf^ ^ U * ^ Ktt Operon Technologies (Alame 
da, CA) fr*>*:nmm?m\l,tco y-^r>v>^f5«Sequena 
se Version 2. 0 (Amersham, Ar I i ngon Hei 
0 h t s, Illinois) ffl->->r>v><7*y h*>> e>C0UH?^^ UTl 

3 9«f**-y-;/ hC0v->7->v>'7- 

5' -TCTGGCCTGGTGCACGCCCTATTGTAGTTGTCACCTACA-(A l ) t 3' 23 
5' -TGTACGTCACAACT-3' (PNA16/DSA) 24 

BfflDv-^v^fcSlteT**:*)^ ttSfflDN A 1 1 6 8 3 
^v3?^U^^y;Uh5>^7i7--t?tC < tU3' -fcf**><bU£<, DNA1 
1683 BOpmoU etf>M-dATP (G I BCO BRL, G r 
and Island. NY) 1. 3 nmo L *»h7>X7i7-f (Am 
ef sham, Ar I I ngton Heights, I I I inois) 30 

mitm?) xsft?ff«>a {mm^v) *#t?j£fc«^fc3 o>. 1 1 3 7x:ti 
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UTEfcfcffjhUfco »6n^«||TE^Wxe>*5A (Clonte 
c h) CiftUTJiMfiUfcp D N A 1 1 6 8 3(0 3* ^Ct'tf>1 4 — d A T 
P 2#¥&L±%lX\XZZttfT*tc 0 t'^fHkDNAI 1 6 8 3 ^1 X6^5 
IfftjMflHrft 3 0 >/ I 4«T*D y n a I X K t'y>t'-X0 . 3 m g t 

3 0^ICBJS»t. (fc'-XO. Img^C) 1 0 *i I 7 ■! 3- h t »>-4* 

Sequanase^v h*&(D5XS e q u e n a s eH?ljj$(2 0 O.mM 
Tris-HCI, pH7. 5, lOOmM M g C I 2 JStlf 2 5 0 mM N 
a C \ ) 2 p I i:^T477-f7-PNA1 6/DN A 5pmol 1 

* 7 OTCSTftlttU, 2 0-3 0^W^ltTSffl*T^o< 
s 0. IMvfthK h-JUiSfcl I , Mn« (0. 1 5M-f V?X> 
Bth'^AtO. 1M MgClO 1^lM«(flSequ«nase2^ 
I (3. 2 SJflAfco J5J5££-te£&3 /< I <D41B<07';3- h(Cy>tt 

. (50mM NaC l*32/iM c7dATP, dCTP.32 
M M c7dGTP, 32/iM d T T P XV 4 «<0 d d T N P CO ? 5<0 1 II 3 
. 2 A<M*&fr*a&fr»--**--> a >jft£tt&3 ^ I £*fc) *-5*-v 
a >«^tift^U/c<, S{5«^fc 3 7TCT2#|HX>*i'<- h Ltz 0 
CDSSTfc. fc'-X*;!tJR<*ti:. ±It»4Lfc. f-Xt2@^l, TEtCfl 

(62 ft ft ^ 25)(TNH.PUSM2> 
5' -CTGATGCGTCGGATCA7C-3' {CM! MB2 *'J * ^ 26) 



r2 002-50788 3 

2-y-y hTNR. PLASM#ttfMtU> WE (3 K 

5* -F-GATGATCCGACGCATCACAGC7C-3' { R2 *»J » *t 27) 

5* -TCGGT7CCAAGAGCTGTGATGCG7CGGATCATC-b-3' ( fli *1 * 28 ) 

1M NaCI 30^ltTE (1X^mffl«»») «fT60pm 

0 I C0CM1 B3Beo. 3ffit4t'-Xt^(CSaT3 0 #|SH >^a.^- hT 
tCfclCJUK ^hU7h7t'y>SD-a/:Dy nabeads M280 

(D y n a t . ICCM1 B 3 B SBfcl'tUfc, t'-X£ T E T2lsl 

T E 3 0 M I (^f-X0. 1 

XttO. 2mg^t) 1 0 Xli 2 0 ^ I T *) 3 - h £ v->r > *> >^JSf5tC^ 

fayu^^lin Sequena s a * v h#6^5XSequena s ef£ 
(B>S (2 0 0mM Tris— HCI. pH7. 5, lOOmM MgCl2^ 
tf2 5 0mM NaCI) 2 v \ Z&tJ 9 M \ ®m<PTtPl&m& $<D£-XM4 
(5f$7'j3-h^l Opmo IC0DF1 1a5F (Xlit'-XO. 2mg £2 
0pmolC0DF11a5F) t?--;i/T5 C ti:<tUi{MU^. 7X-U > 

6 5t:$ T'ttlf^U. 2 0-3 0#(B)#ltT 37t$T^o< 
tffco fa7*b^^y7<7-^ 1 ^ | lOpmolCOTSIO ( 

fcf-XO. 2mglCU2 OpmolWTSIO) fcifi^U » 6 tl£S^44l £ 3 
71CT5^|B1. Si75-1 O^BIC-f j.'*- hUfc. 0. 1 M>* 

^thb-f ^ I , Mn««>$ (0. 1 SM-fV^I^KtM^A 

tO. 1M MgCI 2 ) 1 fi I e q u e n a s e 2 fx I (3. 2 5 

^JIlA^o fcfc'M'&ti}Z&3 m I 0>4«0>7'J 3- MCfltf. (5 0mM 

NaCI«f16f<M dATP, 16^M dCTP, 1 6 M M dGTP, 

1 6 fiM d T T P&lfAfi. 



cOd d N T PCO-y-fcCD 1 «1 . 6 MMtr$%zmm%2-5.Z- : >m > : M.-£Va& 

3 7TC-T5^ra-r> + a^- hLAco #«£0^7«. fc-X* JtRJ $ ± 
*t^U/co fc'-XfcTE 2 0 a* I CKJKVU 4T;tC*IH$Ufc 0 
0>e>O (20/i I 0o*><D) 2 M I <D7'jn- h£#BXLx *;UA7S K 8 /u I 
t>g^Ls ^e>tl>irK3f4«:9 0-9 5^T5^ra^t4$-tt. 7MR3RtO. 6X 
TB E 0*6<K'y"7? >j;U7^ K^tttfflUT (^Itl 0 m \O0*>O 

) 2//UALF DNAy--T>1f- (Pharmacia, Piscata 
way, N J) \zmXtCo ^>JC07'J 3- MiM A L D T-TO F MS% 

MALD iKftBaWBlflWl 

MALO I ##r(C$fc;a:^ v~>r> *>>^5^-€3Wil*:«r14tr-Xt 5 Om 
M?X>grr>*:i^AT'2Is!?5fe*U «*0. 5/^1 (CflJgfliJUAco 6 
•33}«S:7XX^^ hD> -^-COtm^-y-y hlZAPiU ISfOV -y^^»* 
(5 O^T-b h~ h»;JU"+i3-b KD^ytf3'J>» (H P A) : ^7I>»7> 

^E-^A=1 o : i ^;u*t) 0.5^1 t2«il/co ^ 

'J7U^hP>TOFMS7^^^fQ/-^- (v i s i on 2000 
, Finnigan MAT, Bremen, K-f*7) S^«rCft^Ufc 0 <^ 
>»C5 kVL, ?$AQStC2 0 kVSi^Uo ±*"«7 h^H4»<*>^-K 

est** 

tiffl @t9 \s — *r > v > ^* 

«ffly-^r>y>^TIi, ^5<T-€ttSltCitJg7 ? x-;n,^^. San 



h7>^7i7- tflc<t*Jt*=T^>-1 4 -d AT P £;&Dx*££ 

<J:'Jt***>-1 4-d AT P 2^Wil*iJ0ieCi:« f T I t^o »S«MAL 
D I +lCbf-XlC@:^(bl/£**T'&Stf>-p, t'^^>-1 4-dATPCDStt 
bJUZbK^t&frtiZo 1 4 (K?IJS^- 2 4 ) ^@*gv-"7-> 
v>^tCffiffiU, TI5D NA777"^ > h 3-2 7 (S?U## 1 4 2-1 6 6) 
^3fefiJtUX: 0 4 8(0v->r>y>7'7^OMAL D I —TO FfHt^^ ^ 
«@}4 4Cjj*U *2Mtt«£Sll I ltC7F-r o 
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£ I 1 l^^F 


1 


5-TCTGGCCTGGTGCAGGGCCTArrGTAG1TGTGACGTACA-(A , l..3- 


2 


3 -TCAACACTGCATGT-5. 


3 


3*-ATCAACACTGCATGT-5 ' | 


4 


3'-CATCAACAC7QCAT0T-5* |j 


6 


3-ACATCAACACTGCATGT-5' | 


6 


3 '- AACATCAACACT GCATG T - 5 ' | 


7 


3'-TAAC A TCAACACTGCATGT-5* 


8 


3 ' - AT AAC ATCAACACTG CA TGT- 5 ' 


9 


3'-GATAACATCAACACTCCATGT-6' | 


10 


3-GGATAACATCAACACTCCATGT-5' J 


11 


3-CGGATAACATCAACACTGCATGT-5' 


12 


3-CCGGATAACATCAACACTGCATGT-5' 


13 


3' -CCCGG AT AAC ATCAACACTG CATGT-5 ' 


14 


3 -TCCCGG ATAACATCAACACTGCATGT-5' 


15 


3' -G^CGGa ATAACATCAACACTGCATGT-5' f 


te 


3-CGTCCCGGATAACATCAACACTGCATGT.5' 


17 


3 -ACQ TCCCG GAT AAC ATCAACACTG CATGT-5" | 


18 


3-CACGTCCCGGATAACATCAACACTGCATGT-6* 


id 


3-CCACGTCCCG GATAACATC AACACTG CATGT-5 ' 


20 


3'-ACCACGTCCCGG ATAACATCAACACTGCATGT-5' 


21 


3 ' -G ACCACGTCCCGG ATAACATCAACACTGCATGT-5 ■ 


22 


3 -GGACCACGTCCCGGATAACATCAACACTGCATGT-S- 


23 


3' CGGACCACGTCCCGGATAACATCAACACTGCATGT-5' 


24 


3'-CCGG ACCACGTCCCGG ATAACATCAACACTGCATGT-5' 


25 


3'-ACCGGACCACGTCCCGG ATAACATCAACACTGCATGT-5' 


26 


S'-GACCGGACCACGTCCCGGATAACATCAACACTGCATGT-S' 


27 









^A^2 002-5078 










A- *3t(c» 


c- 


G- 


T- Sit 












2. 


4223.6 


4223.6 


4223.6 


4223.8 


3. 


4521.1 








4. 




4809.2 






5. 


6133.4 








6. 


5 434.6 








7. 








5737.8 


8. 


6051.1 








0. 






6379.2 




10. 






6704.4 








6985.6 






12. 




7264.8 










7574.0 






14. 








7678.2 








8207.4 




16. 




8495.6 




















8097.0 










9386.2 






















10027.6 




IT 






10356.8 




23. 




1064443 






24. 




10933.2 






25. 


11246.4 








26. 






11674,6 




27. 


11B86.8 









*f7 l )>* &m U fz if. 7*7 < - (* 7 -5*T1f 7 «/ >Tltlft 3 ft* & o >fc OT 

8 9 9. 8COmA 4 lt'7)««T'ASf5(cmn^ < , «t»JHSK«: 1 2 3 3 lW-11f 
±Am<DfxfcTmft. ZtlitS e q u e n a s e«K£ J: -55? * KfttttC 

£o *ah7>x7i7-t'^irt^-»-i 4-d at p sag*.* etc 

£*K CT6Sam'7 8I<*»S (K?U#^2 5) J3' fcf^Mb Ufc* 
CTGSaotC^CI 8*^y-7-f7- (E?IJ##2 6) 

fittfcjSfcjfrU Jft?ftaUMALD I - TOP M S C J: »J -5r#r U £<, GSJtOI 
fH$EU5 (E*IJ##1 6 7-2 2 0) (CjfU ^8 v->r > v^^- 
95^H«-»0aiiMttfc*fc:« I Vtz^r* ftf£C0&7> (Stt<fi2 0 5 7 7. 
4) ^/^y^y-70>K>3»e>E»iJT'*<f^o>t^Mi. v>?fcf~? 
tf&#lC*T»L£<> 2 OCOS5»;^o >->r>v>^e-<7 (6 2M#e:6 3*f* 

• Hi:, Z<T>^^<7 HMCli, Sequenas e BfclC J: * 5? ? U*-?- KOtt 
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3 8 
3 " 



BBBBBBBBBBBBBBBBBB 



iM_ ! 



5 5 S S 3 



2 £ 





ddATP 


ddCTP 


ddGTP 


ddTTP 


1. 


5491.6 


5491.6 


5491.6 


5491.6 


2. 




5764.8 






3. 


6078.0 








4. 






6407.2 




5. 




6696.4 






6. 


7009.6 








7. 






7338.8 




8. 




7628.0 






9. 


7941.2 








10. 






8270.4 




11. 




8559.6 






12. 


8872.8 








13. 






9202.0 




14. 




9491.2 






15. 


9804.4 








16. 






10133.6 




17. 




10422.88 






IB. 


10738.0 








19. 






11065.2 




20. 




11354.4 






21. 


11667.6 








22. 






11996.8 




23. 




12286.0 






24. 


12599.2 









| 25. 






12928.4 




26. 








13232.6 


1 27 




13521.8 






J 28. 


13835.0 








| 29. 




14124.2 






1 30. 






14453.4 




1 31. 




14742.6 






1 32. 








15046.8 


J 33. 


15360.0 








j 34. 


15673.2 








] 35. 




15962.4 






J 36. 




16251.6 






1 37 - 






16580.8 




j 38. 


16894.0 








[ 39. 


17207.2 








I 40 " 








1751 1.4 


1 41 - 




17800.6 






| 42. 




18189.8 






I 43 




18379.0 






| 44. 








18683.2 


I 45 






19012.4 




46. 






19341.6 




47. 








19646.8 


48. 




19935.0 






49. 


20248.2 








50. 






20577.4 
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61. 


20890.6 








52, 








21194.4 


63. 




21464.0 






64. 








21768.2 


66. 








22092.4 



2002-507883 

/J2)fiy7<7- (5' -CAT TTG CTT CTG ACA CAA 
CTG-3' , E5U##32) i: /? 1 1i2r7<7- (5' -CTT CTC 
TGT CTC CAC ATG C - 3 * . E3I«# 



SCO** y*>*«EtWCJ:»K 5tt*0*-/<-/N>7/ilt7*51lC+#T 
2 3*f*(5' -GAT GAT CCG ACG CAT CAC AGC 

tc-3* ) immm 9)* 3* tr**><fci safes' -gtg atg 

CGT CGG ATC A T C - 3* ) <E?IJ«^ 3 0 ) U fco 

1 5M**ttg (5* -TCG GTT CCA AGA GCT-3') (E*U 

(5SMALD I -TOFM^^ hfrZffl 4 7 A~DtC^To £v->r> 

> > ? e - ? \t a *> -> tt if#m l tz . sjsjtco*«<^ e - o u . 

Sequenas e &miZ£ V£JH**&&C 1 «(D*?U:r* K^«*fiU(C 
ttU, emcD**-y*>'y^l'*n<75A£EM 8i;^T« ISIE]a>e>*86#£<l: 

? tr- ? € -p 7 ;u * a 7^ a t IB)— / - > t & o *:<> 
imffll 0 



3 3) fc^Utc T a q-*'J* 1 OXISifiiSUBo e h r i n g e 

r -Ma n n h o i m ( K-f V) 0»e>ilAL.* dNTPttPha r mac i a ( 
Freiburg. K-f'» *€»*AL£* ISJ5f5§*(i 5 0 ^ I t L. §^7 
<7-8pmo I. filSfc LT{£ffiL?t'7VADN Atf)2 0 0 n g«t>*ftl*d N 
TP»«2 0 0 /(MtL/;, PCR&#tf, 5 9 4 t<7>«. 308>|BJ94r 
, 4 58>«5 3 TJ x 3 0!*lflJ7 2 Tj * 4 0 ?JU*IUS£U. ft^fti>9IB]2^ 
IBJ 7 2tJt Ufc 8 <£j£U*r«Mftg«&*0 iagen M Q i a q u i c k" PCR 
«MB*y h (# 2 8 1 0 6) TtMUXtfflittl, (2X) . H* 0*IC(*# L £o 

t-f^^y->r>-»^ TK^ftTThermo Sequenase (g 
0S5tl) — DNA Polymerase (Amersham LIFE Sc 
ience, #E79000 Y) £ fflt*T 7^ < ^ <MJ v-* > > 

1 2 >4 I ) . Thermo Sequenase2. 5 l&f&Xtf'T h e 
rmo Sequ«nase^«M2. 5 m I ICH P L cnm^H ^ ~ ( 
C a d 5 12 ftft : 

5 * — T G C ACC TGA CTC-3* , E5"J#^ 34) 7 p m o I £iP 
Xtc 0 KilJtttai^ddNTP (ddATP. ddCTP, d 

d G T P3?J*d dTTPIPharmacia Biotech, #27—20 
45-01) 3 0 ^MtSdNTP ( 7 — r'T*f- d A T P . DC TP, 7-^' 
Tlf-G TP. dTTPIPharmacia Biotech) 2 1 0 /iMt 

L*o 

*'J>^m* 4#f5J9 4TJT'S!148K 3 08>{BJ94TJ, 3 08>IS]3 8T; 



, 3 0»B5 5*C£ 3 5-**f ^JU»U5SU. 2 #H 7 2 Tj<7)«|*<*fi4: t it. 

tt?4B«^MALD l-TOF MSK<fc*##To It -f ? ' J > >f 7*D >f ^ A 
0)SSTflL Hz O 2 5^1 fcj&QxTSJSig** 50^1 $7?«|*U^c T>*:l 
OAtSfODOWE X (Fluka #44485) id * * >3£fc t*-X 3 0 I 

*##ri&5 o M i t^tc2^rasflT»jt-riitc<t»;Kia€fio/c <> 7*p h 

XbfKtSTBIAl/fcD owe x t'-XU2M N H« O H TtSiliQMLZT — 
OA^C^Iftft, iii^lilC^* «T*H 2 0?j5t^b. *«IC 1 0mM7I 

>mT>*-0Aizm\Tmm^tzo dna^«jju, 3m» 

>^-^A (pH6. 5) $ n I, ^'J=i->7**> (1 Omg/ml. Sigma 
) 0. 5 ^ I StfaMci^y-JH 1 o I «r?>*T^c/jQitTx^y-;u-2ti®(c 
«tUjBttU, SiaT'1B#fBK>^aA:-hufeo 20, OOOXgT! 2 #IB)& 
^1/7 0%I^/-^T'^l/, 18Mohm/cm H 2 0 

MALD l-TOF M S UfaO tzlbiZ^ WIB^ UcDNA 0. 3 5 ^ I € 
^^>U^«K«*-y -y hxV^^7±T'*7 MJ-y ( 1 : 1 Hi O : C 

H 3 CN4>0. 7M 3-tKQ^yf3'J>K (3-HPA) , 0. 7M7I 
>9?>tZ')A) 0. 35-1. 3 M I Thermo B 

ioanalysis Vision 2 0 0 0 MALD l-TOFH-^ 
y hXm^-fV- K**5Stf2 0 kV(D'J7l/^ h P KT«(S IT 

h;u4-30^Lrco 8<H£>e-? (3 0 0 0-1 8 0 0 0 D a) *'6^J5£U 

em 

H-4 9ttttHtUT^«ieftttt 1 2»<* (5 f — T G C ACC TGA 
CTC-3' ((E5U##3 4)) 

>>^7*7-f7-A>e,i|£Lfc>->r>y^7^-<DMA LDI-TOFH1 



'J^7CJ:»J^toMALDI-T0F M S »3tU U 7 U ? h □ > T O F M 
STfrofco A. ) d d AT PT'ffJtttv-r>v>^7^- ; B. ) ddC 
T PT'#lhb£v->r>v>?^£'- ; C. ) ddGTPT'#ltlf;y-7>v 
>?7#-;D. ) ddTTP T#±U/c>->7->v>^7^-o 

E15 OWE) 4 9T4lSl,ty-^>y^7^-^ 7*7<7-*e,4 0tfi36 
*T'<7>*^T*lt*#^-***T (E5l]##2 2 1-2 6 0) , I+IKCU, zf*y 
<7-3 5 8 1 . 4 Da> 7 -7^'Ttf- d A T P 312. 2Da, dTTP 
3 0 4. 2 Da. dCTP 2 8 9. 2 D a XlT7 — 5*7*1f-d G T P 328 

. 2d aom-mz&mistzo 

1215 1 tf v-*>v>^ffittfifc UT^L,^/J-^Pt->a^f*9(D*«S2 
09bp«l«ffife (E9QM2 6 1) C7)E9iJ^^To »^PCR7 , 7-f7-o 
E5Ut1 2Jt^v-^r>v>^^7'f^-C0t4!lt>^To ilOEfUUr^<v- 

wA(ca*»^e»n-5.c 

*V^lW#ft (PROBE) tMALDI - TOF^**^? hP^ r- l J - % 

, MALD I -TOF7^^7 hP> K <J -IC J: USSC^K^fil^fi $ 

iH5^<D-f >ha>5lC43lt*A I uVpA^fiftt, t SS5f&^ 7 ICfftUt * 
C F TRite^A^CO-r > hP>8 0^y5-f XSS0(40#'J Th77h*t 
9 >\> '> ^ x A t U T#ffl L t * r * o 

y^ADNAUl 8 AOMMfiScOffl^tx 5i«Slf3 Ac7)^-m^&** 
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anger ->~fr>*>>Sf,C J: 0JBPC£ o 

PCR«l«ffl^7'f7- (§8 pmo I ) U, -f>^-7iP>-«Ut^ 
-JKbWO hP>5<0— StCU I F N AR- I VS 5 — 5* : (5* — TG 
C TTA CTT AAC CCA GTG T G - 3 * , BHItt# 3 5 ) t 
t F N AR- I VS 5-3' . 2: (5' -CAC ACT ATG T A A 
T AC TAT GC-3' „ C*U#^ 3 6) U C F T Rilfc^-CO:^ 

hP>E5(J% fcoC F TRX*V>9Ktt (5' -fcTsf^Ht) C 
FEx9-F: (5* — G A A A A T A T C TGA CAA ACT C 
ATC-3* . E?IJ«#3 7) tC F E x 9-R ! (5' — CAT GGA C 
AC CAA ATT A A G T T C - 3 ' , EW« 3 8 > tttffl L fc. T 
a q— tffc 1 0 XJSffftttB o ehriner-Mannheimfr 
&»At, dNTPUPha rmac i a*e.iAt^o ISJ5f&§»tt 5 0 M I 
fcLfco PCR&m*5*HHJ9 4lC0)«. 1#H)9 4t:. 4 5 tfIB] 5 3 tSV 3 
0»IBJ7 2TC4 4 0 1f<f 9Jl*»jSL 5 #18) 7 2 t:aft|*#A0»m£ U/c« 
Qiao enOPC R*»«*y h (No. 2 8 1 0 6) £ IbmMWftifttZU 

>ft (1 OmM T r i s— HC I . 1 mM EDTA, pH7. 5) 5 0 /i I T* 

a) 75-f»-*yM»MJRfc 

f*«ttS2 1 pmo I, Thermosequenase (Amevsham 
Life Science, Cat. #£79000 Y) 2 J&tiU Thermo 
sequenasel8«i|2. 5^ I » &7t + y5^U*f K2 5^mo I ( 
7— r-'Tlf-d AT P, dTTPXt/*«C«t»J^ll06«JdCTP) Xt/vx'** 
*>^l>1 00/imo I St>*SI«(C < t»mija8DdCTP5^G^*2 5^ I 
«PTJB^?T«tfiy?-f 7- ( I F N : 5* -TG A GAC TCT GTC 
TC-3' «E9M»3 9) 5pmol J^lTlf-f^/l'PROBESSfiiU 
to ;>7&<*tt5#|SJ9 4\r<D«J«S£ttflL 3 0*<?JP3 08>|B]4 4 

2 0 0 m I T 3 [s]fc>* 

##L.fc75< 5 0 mM*K^t7'>^ " OA?g>g5 0 ^ I 4»T'8 OtC 

1 0#ra;(fflttT*CtC«fcUttfi$S#6£t*£ tf£o 

%:m<nfz»>iz % 3mbknh4 < p h6. 5) io^u ?«j3-y> o o 

mg/ml*, Sigma Cat. #G 1 7 6 5) 0. 5 a< I XtKaMcx £ y 

-in i 0/* i t±aii=anA, i ^bsito^ia- hi/;, 13, 000 

g?1 0^(BJJg/L^«?$, ^bv h£7 0 %X * y U 1 8Mo hm 
/cmH 2 0*1 >i I Kf?JBi»U*:o 

KI4IB««v h'J«y^^>S^ (i : i H2O : CHjCN^O. 7M 3-th' 
n#vea'J>M, 0. 0 7Mz:a«14^x>KT>^^OA) 0. 6//i^I 

B)5DNA/-^n->r^U 7 hO. 3/i I tKfilSr-y^ h-tTiB^L. A 

ISTSdfcCjiuisaSbto 2 Ofi^-pcoK^^rp-^^-y^ hf'^^i: 

hi, Thermo Bioanalysi s (IBFinnigan) V 
rsions 2000 M A L O I - T O F <T> V-*fcttlC*A U , * - 

(M* ( c a I c ) ) U9?fflj£»&ft*L *8#3S3HMr (Mi 
(e x p) ) «tt*««iE*tefflUT>**Ufc 1 yp HXk^lBWtt-pA^o 

em 

(7*9-f7-TV3ffl$«fi, PROBE) *7 MJ y^^^U- If 
-fV-^aMtMt (MA L D I ) 

hp> mj- (ms) izjiS&tiKDftmtmm^tco *imun*ixn£isZTAt 

UT«frB#ra (TOF) 'J 7 hP>«/£S8UR Uto fl)«13Jffitet*» UT 
s *-f fc h-f >^-7iP>-<rUi:y^-JH£-7-C0-<>hP>5lCtttlT4A 
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^KU7'h7't*v>*ZI-hL^-7<^P5r-f^-yu-^H, x ;|, (50^1 
§I^iJ~16pmolSl;No. 1645684 Boehringer 
— M a n n h e i m) (C HI 

8 2*flMHUtt0> 1 0 /i I 7'J3- h (— 3 pmo I ) 

^- V 3 >ffll81i)J[ ( 8 0 mM 'J >Bt h 'J -7 A, 40 mM NaCI, 0. 4 
%Tween 2 0, pH7, 5) 1 0 ft I 3 0 ft I ttt A fc« 1 8#(BJfiia 
TO^aA'->3>^ ^i^S^ffifiWjaA (4 0mM Tris, 1m 
M EDTA, 50mM NaCI, 0. 1$*Tween20, pH8. 8) 2 

0 0 m I ?3ls)fc*U 5 OmM NaOH 1 0 0 m I t XtZ 3 >=^i 
^'-hU, 2*«D*a?tei?tt/co fl^C, -)i;^7 0mMn>»7>^- 
OAS8i«2 0 0 ^1 T3TOU)t 0 

7--*)>7m&GXi (5 0mM'J>»7>^ZOAa»», pH7. 0X1/ 

1 0 OmMttftT^-r^A) 5 I +76 5tT2 #ISJs 3 7t:T105>|BJ 
StKffiiBTI 0^(BJ«tiiy7<7- (C F p T ! 5' — TTC CCC AAA 

TCC CTG-3* , E?4*4 4 0) 1 0 0 pmo t 07-- V 
to 0i^^t*ffl<S<f}8B (4 OmM Tris, 1 mM EDTA, 50m 
M NHiC t, 0. 1%Tween 20, pH 8. 8) 2 0 0 /< I T 3 IsK 
TEfl«»2 0 0 n IT111I^U/co USB8DNAy-^>>»^7 h ( 
No. 

7 0 7 7 0) CO — S50)fi5t# £. Pha rmac i atJdNT PXWd d N T P 
fflUT^*SJ5^*«U/c<, tS£J55*li4 5 /i I tl, *2I//L Sequ 
enasefll5»6^!, 10 OmM DTT>S?flE3^K 7 — fTif— d A T 
P 50/imoU ddCTP 20^moK ^ U -feP-^»*M&IRfflfa»>fc 
5. Sequenase 2. 0 0. 2 5 I Sl/tP*:* 7 ^ ^ — "b* 

0. 2 5 /< ^^tt)C7)i: Ufco ra^S3Kli:t^-y hTtofcttx 1 5 #|B] 

I u Vp ASa^St* (U--T ^^P ROB EJSfS) , ^ICthCFT Ritfe^O 
OhP>8tCttJI-r*^«;T (9£PROBE^) "PKR^ot 

o 

A I uVp AS«^S14C01f Y^JUP ROB ES»C0«^E1^E5 2(C/tTo 
iz>^«€»St tTfi!fflUTT>^-tr>^ffi (E?U##2 6 2) C0#S^HfiS 

ob E&osiattte, 7^^^c^hp> ku— »«rtc«t ^a^^jtae^-co^ff 

fittOB l$«mj*Klw<fc 5t23 e-C0 o ^ co-^«f 1 3 ffl<7)J5«JtUft Hot 
S^tlty, ddGtf-U-^-t UT1t<^;UP ROBE "Pj8jj£T£ 1 
1 m&t^fc/cfr^Cfc^JflfELfco d dG€d dC(CH*g!il5t x 

m2<0DNAjca^i 1 % s Qoft*m%*^%w^mv<r>m^Ktt&te=i-iftiL 
to$iirc (EIS 4) o E?Qft 

WtC^St. 1 3S(I#tt«t>o^j2:iHE : ?-tCti2o<om2<DSf4^MS!ft(D# 

s^ais^ti/co -^a3#@cosamtioc-*Ti£ttT^u. «2ct)^^r 

WeSgOSamfeOT-Gfe&T**,, 2 8 AcOMM^tB^cOKKtrj:* t> 
1 3JHtt»Mfi^Ftt^-f ^iUP ROB E *&m*Z tiE««5lj»a^t«ffir« 

-xV • "7-f MMfmCM^ UTIf-f ^^P ROB E 

fflTit. ^atttfl«»*H0. 7 3 4 *7ilDDTio 

f C P R O B E *l>ia^t UT<$ffl U CFT Ra^TCO-f > hP > 8 ^ Zf? 
-f^SSSti (E5IJ##2 6 3) ^*lt4 3«C0-j|a6<j4«a:iH£^-€^aiU>i: 
o 05 5(*?*MftRfttt (E5US#2 6 4 -2 6 6) t«tlll*«4^To JSffc 

E)5 6li, -Oil^SC^lt^^SfiCO-jRaU^M^ (^T5, T7 
tt*U0-0. 4%T*»K ^««*««0. 1 3%T^o>to Ctlli 



I F NAR y^rAT ^J55c £ ti 2> < 9 0 «<^B*Wi(tlfi«m*<t C 

samttxu ^ co ^ ^ > * > t m-xttMt* a/**«»£j* * ttu 

Wfitt^-U-va >*^U4r^ffeC05?M^» OS I F N A R iifc^A 3 T 
S«F*JCOA-TXUT-A5??S8^JI) UdNTP/ddNTPtPROBEM 
<&t*&MSKtl«:£CO<t: ?lZ&*£t>itTh&teT*ZttfV*t. 9 0 H*CO 
9Da->7httO. 0 3««I->7H;^t5. 1 0 0*#*T'-ffiCDD aft 

*^&n57-n9:ft (ft) MswcofctttettUt 1 ^ ;:co<fc 

ttftCOA^SCIItmai^ttT-^SClt^jtlid ftTt**. ftoT, PROBE 

?, 

f^-i =fttS#ft (PROBE) tMALD t -TOF?^^ hP 

* h y - sffflr^T-r y >^se coae^s^coefc* 

PCRJII8, 

fir2*4**3nTV**Xgt (Braun, A6, (1992) Human Ge 
not. 891401-40 6) U<fc3 1 0 0 ACDE£«<*# 6><D 1 h6ifllJ*y 
/ADN ACO^Ttt&'C<J:UT*y u fc 0 7* 

# E itfc^CO X * V > 4 (O-S * it|S T * £ » CO P C R 75 -f ^7 - U ££E5U K 
fiEoTffc«U/= (Das, H K 6, (1985) J. Biol. Chem. 26 
0 : 6 2 4 0-6 2 4 7) (075 -f Ttf E - F : 5 ' -6 G C ACG 

GCT GTC CAA GGA G - 3 ' , E$U*# 4 1 ; ffi. T# E - R 

tfcfi-- Ipmolx Thermosoquenase2. 5 The r m o 

sequenas ©H'diSfc 2/i I, §dNTP50 /<MSl/d dXTP200// 
M {NX.XfX<r>t&&9Ut*$:iZttWT 5) m2 0^l^7iilg£ 

&3 5 fi I t3 K>1 1 2 (5'-6CG GAC ATG GAG GAC G 
AG-3 , E?"J##4 5 8(5*-GAT GCC GAT GAC C 

TG CAG A A G — 3 * K5U#^ 4 4 ) 

ttlii7'7'f7-&8 pmo I £<Sr5EUT£««&P ROBE £11*5 U/:<> tf-f?y 
(9 4t, 3 0W flL 9 4t: (1 0#ffi) t60t (4 5# 
ISJ) *3 0V4?)lt U/co 

RflBSMMALD l-TOF MSlC<fc£##r 0 

>8<big#}fc P ROBEIWIS (S t u I t s e>, (1991) Rapid 
Commun. Mass Spec t rom. 5 : 359 — 363) (DfclbiZ 
s 3M»B7>tz^A (pH6. 5) 5 M I , 7*)Zl-r> (10m g /m I 
, Sigma) 0. 5^1 Xtfjfc*!:? y -JH 10^1 S#W#i8»5 0 ^ I 
CflQ A, SiB? 1 B#m«#Ufco 1 3, OOOXgTM O^NX/D^ttf, 
7h$7 0%I^y-JK«l^ 18Mohm/cm H2 O* 1 fx I (CffJB 
ABU*:* T^-^A&fllDOWE X (Fluka #44485 

) a**>$»tr-xi 0-2 0 * 1 *#tf&4 0 ^ 1 tcttiitTiiarictic 

.fcUMCfcttUfco 7*P hMb0(BT'WAU/i:b*-Xli2M NH<OHT5^ 
|S)^e>x^> hfSJB* 3IHXi4l-*:fc, HzOfc 1 0 mM?X>&T>^-<} 

BB»l/ADNA0. 3 5 /< I t^T>U^flK|^-y7 

hT-'-f ^7jif-7 hy ?9^iftft (Wu 6 (199 3) Rapid Commu 
n. Mass Spoct rom. 7: 142 — 146) (1 : 1 H2O : CHs 
CN + 0. 7M 3-tKP^t3U>» (3-HPA) , 0. 07M?X> 
ttP>^E-^A) 0. 3 5-1. 3 ML^LTia^ Thormo Bi 
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G GCG CCC TC-3' , E?1J 
##4 2)o T a q-#y Iffc 1 0 XHfRfcli B o ehringer-M 

a n n h e i m ( K*f *V) 

#6MAU dTNPUPharmacia (Freiburg, K-f 'V) 
WAU/io j£JSmS«U5 O^ltL, &7"7<7-8pmo K 1 0%DMS 

0 (v>^U^^*4vh\ S i gma) MIIBt L/Tfi^Uc^VADN A 
»2 0 0 ng^tt^<DtLA o 1 U 4? y > 5 --tffcttlj. S*5lC?gjfc * 8 0 TC * 
TJQteUfco PC R-fef*ftt2#|S)9 4tCOflK 3 0«>(BJ9 4 , C, 4 5 8>B 6 3 TC 

Si/3 0B>m7 2t:«:4 o^<^;Hiyjsu, 7 2Tcr2^mco«n#«B#mt 

L/C 

C f o I Jgtf R s a I ^^Wli^LUBo ohr i nger-Mannh 
e i mA 4 £>GIA L> HhalttPharmacia (Freiburg, K< 'V 
) ^^lAl/fc, C f o I JMifeXtfC fol/Rsal HB*>KHt?tt. 
2 0 p L I 5/iltBoehr inger — M a n n h e i mISi&fc L 4 p 

LTfwu, m^zmm&m: omtto^iw^x fern* 6 o^ra3 7x:r"f 

J-a:- hUfca H h a l/Rs a I H*>Wtt*f*?tt> *-f«W*L4>TR s a 

1 71 en>B<t«, N a C I (t*»«5 OmM) t H h a I ZlKlXTmz 1 B#ffl 
-T >*iA'->g >ff&&T&-Dtco ifeCO^IK (Hi x s o n 

(1990) J. Lipid Ros. 31 :545-548) ClBtlStiT^ 

5<t9(ci 2^^yT^y;bT= K^;u±T^PEi^biei*i2 o P L*MUc« 

RsaltCfol (Hh a I ) (0|g»E?IJ(i^^ G T / A C JStX/G C G/C T 
2 5 2*<*«ltt£14lCDC f o { m&Kiyc f o I (XttHh a I ) t R s 

tftP ROB E, 

i«<S^€:Q iagen "Q i aqu i ck" hTtt«l, KyJiSn^ 

o -r ^ - ^ t femi* Jbie t p c r t *» u >t • ^ h u 

oanalysis Vision 2000 M A L D I — T O F £ $ -*f y 
"ifbJl'SMItlstto 7 7<?^>hcOSIft¥^^* (Mr (ca I c) ) ttJK 

^•i§/£#e>ft*u. 5?^^* (Mr (© x P ) ) ma^'-^tt^^ra h>c7> 

ft* (1. O80a) ftt*iHT«I^TS 0 8«<0fcf-* (3 0 0 

0~1 8 0 0 0 D a) ^6^U/t^ffl«iE€^:^^7 h;uccafflb/t. 

mm 

c f o i *a>B<tc 

EJ5 7 aW«A0(i2 5 2 b p T# E mSS^CDC f o I jH<b«<7> e 3/e 3 
*^*5^-(Clt«r*t> «R/<*->tte 3/e 3 itin^StCtJ tf^ ffl $ 

tt*o/^->t^-r. 0vtit<sr*t> KS5$n*Kt« i *sdn Atz-a 

T5, mk^r VV-j'JXmSL (3-HPA, pK.3) < * MbK«fc *J 3 3 
7 nmT'SBJRT* 3 -H P A t CO«Sffffl £^ L TftX * JU^- tqg© * it * C 
tSffi^tJ-tt^t. iEHtM A L D i^fTFT-d s D N ACOJSi*E5Uli3£ttT-$ 
C t« f «]e>*lTt\* (Tang, K£, (1 994) Rapid Commun 
Mass Spectrom 8: 183— 186) 0 

*ft»»T#J»U*J*ofc*&2 51^MSC<|:»J 3 fflCO 1 *$K75 ^ >f > h 
t UT^filv «^<Dt>(D (74270a) 11 1 4 . 8kDa77^/>r- (m 
= 14850, z = 2;m/: = 7 4 2 5) # 6 CO 2 «ffi«f * >Cffl = U % 6 7 
1 5&tf 7 1 5 3Da77^^>hliP CR7-f77^ hXU7*7<7-^ 
&lCfcHT*i:®t>tU «Kfl««)£^b1W»wQ i a g a n««*7 h?*t«T* 

^3fflC0e-^«««$n«r^o «VC08 8 7 1 D a 2 9 3 ' 

*a75^>>hUe»$nf. 9 I SeDaT^rii^tl^aUPCRiilB+C 
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T a q-*'J*7--tfK<*»/ttiffl$n*ttttMPr9 1 8 7-8 8 7 1^316 
„ AlC-SO (Hu, Gi, (1 9 8 3) DNA and Cell 

Biol 12:763-770) o <3 5 fcO&2 *« ( 1 1 k D a 

) o«*oi *gium-tf-^t um^ns^ 4 8ta«i*a <m, ( c 

ale) 1 4 8 4 5XZ/1 4 8 5 8) Ul 4 8 5 ODamigll-e-^t L 

7Uf hn>mffB#fH]»{lTifttt»e>n4J:»J 4 8 5 0/ 1 3 

= 114 0(OMM (m/Am, K»fc ¥*e-?«<Difc) « 7*^ 

. c 0>u*ea t 3 tfi $ t jt co^«fig * * ? - y xse« m s momm^m 
w.?itz<D*?tt<i^^nm**ftmvzz zttf&az nti,^, 9 1 1 

(Mr (c a I c) 2 7 8 4 9X^2 8 4 3 6) (*< 5 0 <7)#»te U 
C f o I St>*R s a I mftftito 



\ ®& z 002-507883 
*s t 2 e- 1 i?m*mnm tr- ? ic * -/ <- -7 ? t r * ^ 

ttttS^OT. C f o I (XttHh a I ) t R s a I 0>I3B$>H4tC <£ 5MS COS 
KttC f o I (XUHh a I ) *»<*:Ut>«ftTu* 0 R s a 1 /C f o I Hlf 
R s a l/Hh a I C «* *3Httf ra-«R75^* > h fc^U* if. I9#(*<S« 



057b (J* A®) ttt 3/« 3~M>mtfi^W1 2%*'J7 7 ?«J;U7»* 
^M>*«l#l*£^U 2 4. 3 1. 3 6, 4 8 5^5 3 tt&ft Hod s D N 

C f o I ¥»T';mfcT*<£Ufc£<COe-?*£/£*ft* (31V) :£ 
77^>htt<60tt*^ ^niiS^^«/S<7)Mrtt (fflittfO. 1% 
) tf'BTHSftSJi^lCMALD I -MS{Cja^lcaW^^CHr*-S<DT. ft 

#S«IE£teffil,*:MS!£flt«li-0. 1 % (BIS 1 0 k D a ?<+ 1 0 D a 
) T*So 1 0 k D a «_t@S^:tr-^C (HCTX^U T^?) Mfttt 
^XTO*****. 17 17 1 D a<r)&±V-7Tb*<DBl7 i )>e-<;» 



£ V 

a Va. Cf oljfifl: 4 



<+) H 


e2/e2 


e2/e2 


e2/c2 


e2/e2 


«2/e2 


e2/e2 "1 


5781, 5999 






1 




1 


2 


10752. 10921 




1 


1 


2 


2 


2 


14845, 14858 




1 




2 


2 


2 


22102, 22440 






1 




1 


2 


25575, 25763 


2 


1 


1 








27849, 28436 


2 


2 


1 


2 


1 





£ V b . C f o 1 / R s a 1 ill fb b 



(+) (-) 


e2/e2 


e2/e3 


e2/e4 


Q3/63 


o3/e4 


e4/e4 


3428. 4025 




1 


1 


2 


2 


2 


5283. 5880 






1 




1 


2 | 


5781. 5999 






1 




1 


2 


11279. 11627 


2 


2 


1 


2 


1 




14845. 14858 




1 


1 


2 


2 


2 


18269, 18848 


2 


2 


1 









•Cfol ^£37 ^ 7* > hMft : 1 8 4 8 . 2177. 2186. 2435. 
4924. 5004. 5412. 5750. 8871. 9 6 2 8 D e<, 
b Cfo l/Rsa I ^£7-7?* > hUM :1848. 2177. 2186. 
2436. 4924. 5004. 5412. 5750. 6745. 7510. 8 
871. 9628. 16240. 1 7 1 7 5 D a e 





Si VI 






ddT M, (Calc) 


ddT M, (ExpJ 


ddC M, (Calcl 


ddC M, (£xp) 


e2/e2 


•5918. b 6768 




•6536. *7387 




e2/c3 


•5918. »6766, 
•7965 


5919, 6769. 
7967 


•6536. ^SS, 
•7387 


6542. 6752. 
7393 


e2/e4 


•5918. '6768. 
*7965, *BB70 




'5903. *6S36. 
•6753. *7387 




e3/e3 


•5918. *7985 


5918, 7966 


•6536, ^753 


6542. 6758 


e3/o4 


•5910, 19B5, 
'B970 


S914, 7959. 
8965 


•5903, *6536, 
•6753 


5898. 6533. 
8747 


04/04 


•7965, -8970 


7966, 8969 


-5903. *87B3 


5900. 6752 



•3 K>1 1 2«ffi^<^-ffi* 0fcttll5 6 2 9. 7 Da)o 
»3K>15 (*#S6 4 8 0. 3 Da). 

$r y ->i (-) : ccoiHE^Stt To 0A(Oftf<DM7'-/^e > »6n^^, 

05 8 a-cttC f o I >B'fb?$<7>7 7 <KE e 3/« 3 3t^Hi:«>»<Dai8^^ 

A/-X$ry-JU/>7-«J=l-y>>S>fit^e> 1@Jtl8*tf^K»4 (05 8 a) U4$(C 
*«iT«l£^e-^«fc-DKi7^7 5. 4. 10. 

4. 9 k D aO»8£e-?(DK*tt** : Fffl«,fcU t> 

26Da(0. 5%).61Da(0. 6%) St^4 5Da (0. 3%) 
U/<;K7>^fl[fttt/7^^>f^i«^-StU. 10. 8kDa77^^>hT(J, 
*U (05 8 b) . ^ett««mt^05 8 aCOe-^COtitf 2tt?**o M 

a««t>*u<a#$n. s^^^oitjfttoo. 0 7«wi, 3-hp 
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0 i^y-JKOftfrwic-r vynw^a-JP (I PA) T-@ (El^tir-f) 
XI/2E] (05 8C) >£JRT*i:. ftJBf£RCfHMjrai*ttfc-r*x*y-ji, 

Cn60B*^r«*:?lC, I P AXtfE t OH/jfclB?*U:jE«*Mr (ex 

fc) 1 : }®M<n^h , )v7x: : A<tmttt?n&$tiZ>mnm7? J 7*>b (0 
^tf-f) <D*Uu#'>li, 3-5tt§*W^hyy7*£fcET*C£:lcj:U*i 

RSMtU^T^Eae^fl. □ K>1 1 2^1/1 5 8£g14U (R s a 

1 Cfol KaC?iJtcK^r5o *«»«TK«U/5:2 5 2 b pflHS£ 

ttTu, (fiP^^ae^»r«M$n*) ffltei*t«3 i , 4 7. us, 

15 6, 2 3 9X1/2 4 6W»l:«it4i;5. t&&6 6 <D«<0«»tttttt e 4 
tl^tff, m*2 0 4OMSi«(ltte 3t« 4iC*R*U e 2 Jtfc^- 

-ffcfc bT&ETSCfc^Tfc 5, 0 5 9 W 1 0 0 X<MS.&<07-Jl>fr *> A^oTfig 
4»a07*E»e?a(D*i^^^ M^^t {B r a u n, A6, (19 9 
2) Hum. Gent. 89:401-406) 0 ^agSnS^VCDI^^^?' 

<MBT*£, J:»mai:|Siat5:t^t5 e 05 9 a<0*-<7 h^COOT 
tomtit. 1 1 k DaK8L*t , -7#fl f ;fc*0>T*^&^« 4 C9ajfi£t£ 
if. ■teC7)5«<fta{5 ; ?gt*KSilTSfr^« I3HUC 14.8 kDaW<g77 
?*>h*TO£T*(0?**m^e 2?ttftl^, 4«(^BJ|gt± <« 2/« 3, 
e 2/e 4 . e 3/e 3, e 3/e4) ^*5 0 Cn^O^^Te 2/« 3tc 
2/e4(0*^1 8kDae-7C-ai, 5 2 8 3, 5 8 7 9 , 5 7 7 9X1/ 
5 9 9 8 Da^-?$t,t^i^t*6, 05 9 a^Kl^lie 2/t3n5 

t*ijBfdn*o ra-^NBfcfeELTias 9 b~<j<oi^fi$*» e 3/e 3, 

e 3/e 4Me 4/e 4 t |E)£T * C £ ifT * *» Sfc * T £ (D^K <*: 

«ffi77&<fc U t)§lC«tt$nTl^o 77^>> h&/£ifc£flV<DZ] 
-a^^^CtC^UJfJR^lgCSglgr^Ct^T'^^o 05 9aT»li 

1 4. 8kDa77^>hli1 6-1 7kDa75 7*>h<fcU t>5£/f 
tf, 1215 9 b-dTOnSp ft#3«C0»ftTfiT'l*1 4. 8 kDa^2n 
fcT-*R$ET***\ f*l#<ie 2m^fP^T^5^;ft, 

flNS£&<-D2#CD1 111 4. 8 kDa v^JUCibQ* 6 ft £^<DT*, Cfttt^J® 
ift"JTfc*« P&tC, 1 1 k D a 77^> > h<fl5i/££ 9. 6X1/14. 8kD 

a 75^> > hommzttn+zt. z<r)7?7*> mm* 9 a. d?i**>* 
2,2.1 xi/outr-T&s. cne»w-r-^u. maldi ^cneo^ 

T T C £ » 7 * * d 1 Rft it T V * * o 

7*7-fv-:f 'JUttUfc#ft (PROBE) »Cj:«T4fEjte™»J. 3K>1 
1 2XLM 5 8^Hti<7)raB#«tfl^i:UTPROBESft>tStcKttUfco 3 

■ ^a^scattorcTM^^i^^cttai^-f^-^ i *»pcr«i«i» 

SK7»--/K,fc. 3«<DdNTPfc (dNTPtUTftSl^lO IflOdd 
XT P«7)^TC^cD7'5'f A#«J>5--b*(C < t *M$*f 

<±ia*co«si(ctt^r * ft s t «* * t> ofttt^a i; * o ttMUMMtt* a - 

7*-9 9%dXTPXLK-1%ddXTPS^fc«zESange rgy-^> 
v>?£tt#frtK PROBEi^(4M3aOdN T P fc#lC#Sd d X T 



2002-507883 

VCHLT, fift^.<D&ajtfc<?K 2 Z) e - if &&tZt*<&lZl, Mi 

2mc3Me 4 *43fcjte^0)fc* i* ft£ It fttf * 6> t tC»* $ ft 

05 9 80^9 hJH* 3 kOaJ±i]5±fa^77^^ > h£. 3 4 2 
8X1/4 0 2 1 <c*-f ftfcBc*) . 1 1 2 7 6Xt/1 1 6 2 7 (l*-fftfc$£i>) 
, 1 4 8 4 5 . 1 8 2 7 1 tttfll 1 8 8 6 5 D a(0Kfit'-7^C o 05 9 b 
<T>7.^0 MKi, 1 8 k Da^e-7^ttli}?nf, ttlCI 1-1 8 k D a 7 
> KIBjCO^tr-^Sfe/S^IKf *^^j»^T(itfra-T**4» 05 9 c<7> 
h^KJUCI 8 kDa777">>htt./^l^t)Ui:5-6 k 0 a IBJlC 
»qOi&»*e-^€t-r> 0 9kDaU@577^>>K0»*tttt1 1 kDa 

77^>> h«* f it«aU^^^tl^^T0 5 9 b tlB)«T'fc*c 05 9 dfe5 - 
6 k D aKtr-^fc^fctf'. 1 1 kDa75^>>ht^*^t^-C0^^^ 
hJUTfc'K $fe<75 2oO)X/>:^ KJUtra«lC1 8k0a77^^>hHt«C^ 

e 

^o^^^jmae^-fitiBijE-rdcit^T*** ^r^MALD i -to 

Ftta^^mfiKD^RBtCt »K 5. 2-6. 0 k D a CO 4 fi(7)g$8£ 777*/ > h 
iia«<0^e-7C«tf^-/<-7 -y 7T4C0T^ e 4 &£3l£^C0*#©T& 
*Ctl6C0777*y > h<0W«Hw*^<ai£ J f : fiU«t>K8yuC<tv o 
U. 5 2 8 3 0 a^K77^> > htt 5 4 1 2 0 a^?E777"> > h^€»<7>JK7* 
U>e-7tc=r-/^-^y7U. 5 7 8 1 D a#fflrfcr-?ttafcl* 5 7 5 0 O a 
^SE7^^>>h<pe.^lc^«$n^uCi:^J^L/ t Co S£r?T, 5 8 8 OX 
l/5 9 9 90a77^>> hCO^MCi »J t 2/« 4 t « 2/e 3X«t 3/e 

4 t « 3/e 3 ftjfcaiG^ *ES«JT Ctl6WS>*U0 5 9 c 51/5 9 diCii 
tf&TZtf. 5 9 aXli 5 9 b(CU^L^C^o 

0 5 9<O«*CO&^<7)a^fiti0 6 0«7P-ft-M 

P 1 OO^itf* Z<D£ 7ic. PROBE TttddXT PCffiffi^^r® l cOifi 

e 2/e 3ia(£-?fiTli. P ROB E^ (ddTTP, dATP, dCTP 
, d G T P C0>S^«5) CJ:iJ3K>l 1 2 7* "7 -f"7 — (j:5 9 1 9Da, =J K> 1 
587*7<7-li6 7 6 9 5t/7 9 6 7 0 a (CMr (e x p) v7 h t («V I 
) , e2/e SJl^SW^OttflT^v^a^T'^i *-3K>1 5 8 
7 , 5<V-(Ofemi:UT1«<0#«S^^t;i 0 'x-rnlg^tee 3/e 4*6 
U3«C0#ft«^| (=3 K>1 58^&iat3K>1 1 2*»62«) t>K»$n 

5 (06 1 cSU*SV I ) ^ 136 1 b (e 3/e 3) XtK0 5 9 d (e 4/e 
4) **fc£#£a<£^e>(*2«<D]£^ (S7*7<7-/p6 18) 

♦l^^o fiV I «r^«T*t. ftJffinJ^/jr^afe^CO&^U^ttHMcOO. 1 
ftlM?£?ffd d TSf5fi1&Mt^U5C0T. S^liC^x'-^filtT^a 
tC^ffi^it^n^o ddCTP (MdATP, dTTP. dGTP) S^t^T 

r* cne»oemtid d TcoBm^^«c*^i^ 0 

-TjftCOS^lio 0 5 9 (ftHRfflKk) Xl/6 1 (PROBE) %tfc«T*<t:. P 
ROBEifett*WH>Wb»«fJ:*it»aK>1 1 2 

Xt/I 5 8^S14(D^fi7>«r<OAc^C*U<'§S(C«ttoI6E^^^^ 

>h^St7 7^^<>ht^-/'C-7 7 7'r5i»^t>*5^, PROBES^tt 

ttwy7«<^-^/i»;ft7c2fflcotr-7u^i;^^ (BJ^^an) e «*co(i 

-7"#€>*3er*K*^fi^P ROB E<DX/^7 fcfBimtC^T # * t^*© 

$n« 0 ^oiiai4^Hiw-r*i:, PROBEf-f^ii77i , 7-«j«i 

lC$fc|**jCigtRT « it(C«tU l?lcmffilCl- 4 75 < ^ -ft (i 7-7 
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ftoT. P ROB Eli^«>+#u:fttej*Jti? ftfc^SttffifcW^MSffcfcU* 
ftfcSMfcCMTSitta*^*.*;:*:*?* 5o 2 5 2 b pflMOftttfl'ttaiilft? 

ftHttfc^fcta^icu. ffl*.tf&*t3tti*nT^*G 1 y 1 2 7 a$ p (wei 

s g r a b e r , KH6, (1984) J. Clin. Invest. 73:1 
024 — 1033) , Argl 3 6 S e r (Wardel I , M R 6> , (198 
7) J. Clin. Invest. 80:4 8 3-4 9 0) , Argl 42Cy 
s (Horie, Y £, (1992) J. Biol. Chem. 267: 196 
2-1968), Arg145Cys (Rail SC J r 6>, (1982) 
Proc. Natl. Acad. Sci. U. S. A. 79:4696-470 
0) , L y s 1 4 6G I u (Mann, W A 6, (1995) J. Clin. I 
nvest. 96: I 1 0 0-1 1 0 7) , JUL y s 1 4 6 B I n (Smit 
, M6>, (1990) J. Lipid Res. 31 :45-53) 
G — Aaat««tiG I y 1 2 7 As p 7* 5 y £ zi - 

KU> i*>zm<r>- 1 60a->7 KtT>^t!>*ffi(D+ 1 5 D a (C — T) > 

7^4i;4^ MH/<*->ci*ftib*£i;*is z0>*^*/jx*i.»sMbtt« 

t?, 1 6 2 4 0 (t>^)SU r 1 7 17 5 D a 0>^£ 5 5 1 6 2 2 4 

Xtfl 7 1 9 00ai:v7htio «k«v05fe^«ftftltt«O f /Stt+^C3t«d 
n*t*fcf-^ttJE**M»t«BtMB-r*OT. SftWMALD I -TOF8 

) Science 2 6 6:2 011 -2 0 1 5) . **»«Tttffir * 
-ftt, M??<r7- (TS) OfD^-f»WWftt, KflMftBcffifttt 
ttm <T> -f 3 -f v- (bioCX) *^UtPCRMi:i4rO>7-t'« 

tl6(D^tMALD-TOFT7^^ hP> h <J «fc»J& 

*M^n*5--tf»14fflJ!Sl XI 0«ittU7 MbU PBS (MMD E P 
C^l 3 7mM NaCI, 2. 7mM KCI, 4. 3mM NazHPOi 
•7H*0, 1. 4mM K Hi P 0« ) V 1 El>5b> L-£<, H8 L-fclBtttt- 7 5 

^U-y h Z CH AP $%mmmm%i (10mM Tris-HCI, pH7. 
5, ImM MgC h, 1mM EGTA, 0. 1 mWOXT * >> v 5m 
M JU^y hl^y-^, 0. 5%CHAPS, 1 0%^'nP-^) 2 

0 0,/ I cmKSU. *±T3 O^BO^a^-M,*. «3f4* 1 2,00 0 
gT3 0^B4t:TjS'L^«U^o J:ii*«lA»**--7c£U «iT7 

5rr«flPu^o 

TRAP7 7 yt»< 

«»§!*5 0 ii I 1 0XT R A P«W>a(2 00 mM Tris-HCI 
, pH8. 3, 1 5mM MgC h, 6 3 0 mM KCI, 0. 05% Tw 
een20, 10 mM EGTA), 5 OXd N T PMaffl (d AT P, d TT 
P, dG T PXtfd C T P&2. 5 mM) , TS^-fv-l Opmo I JStl/b 

1 oCX^-fT-SOpmo I <r)j&&®HZTa*?-lTt&mte2 M I tmXfc 
e 3 01CT 1 0^B^9 4t?5»B-f>*a^- h L> T a q P 



^2 0 0 2-5 0 7 8 8 3 

*Ctl*F*JfiM&IE*ffluTfcgJg?*v.\, JttliEll/7hn^7'U-f*Mb7 
-VlMI (ES l-FTMS) tffi^TSt. 1 0 01^47 (Little 
, DP6>, (1994) J. Am. Chem. Soc. 1 16:4893 — 48 
9 7) O^T'J^^Utf K (Little, OP (1995) Pro 
c. Natl. Acad. Sci. U. S. A. 92:2318-2322) ? 
*v*D afrjf ^SdcSftrfc^ ftiSTUMALD I — F TMS ItffiUt 2 5 
Mte^TTratt^fcfta'iejfcSftT^a (Li, V^, (1996) Anal. 
Chem. 6 8:2 0 9 0-2 0 9 6) . 

Uttffll 3 

*S»iJEBtf)4^fl)1lt8ttailT** (R. K . Jain, (1 9 9 6) 
Science 271: 1079-1080)* t£»:5tf?£«efc)?W»jao 

■tt«ll8tta^«>ttHcci:-*ijEMtt« k 6B»ir«C&i/T««. t(01 ofc 
UT> «14IBfiStt*$E<bUT;*J*K *IH»KlHiai«$IT*Ci:* r ?S*o iE*t2 

fti* x □ * t» t *i* n 5 #fefc*a<7>«« icwis * th s t * n 

(TRAP) t LT2ne>ftS#»£P C R v*-rAlC«fc »;^a > ^-"b't 

BSo^^w^ttaittTtttar^cttfTta (n. w. k i me. (i 9 9 4 

01 ymerase 2J&tt£;ba*> 30W>fSJ94t:, 30 1*15 5 0X:JStl/A 5 
IS) 7 2TC£ 3 O-tK^JUfittJiSLT PC RfcSlfcLfc. 

TRAPTyb-fi£%<Oli|!| 

ST R A.PT'y-b'fffi^^ltKri/c^tC. Streptavidin M — 

2 8 0 DynabeadsO Omg/m I ) 5 0 /* I £ 1 XBW«'(B>5 (5 
mM Tris-HCI, pH7. 5, 0. 5 mM E D T A, 1M NaCI 
) T2@jjc»L,/t« 2XBW«W>?[5 0/z I i PCRjR^tCMx. tf-X*C 

i'v'-M,*:* ±;H£HKUaiL, t'-Xt 1 XBWjiW>«T2@^>*Ufco t*~ 
X'(C2 5%*K^bT>^E-«7A5 0>< I «Alit. 6 0t71 0^(BK>^a^- 
KUc* ±«€B2*JtUU> »f*€*t»;i£U 2o<7)±jf x^y-Jl, 
(10 0%) 3 0 0 ^1 ZtXiXfzo 3 05>^tCD N At 13, 0 0 0 r p mT 1 
2^U7 S^kL. ^U y hfcflMSU 6*6^6 0 0 n I (zHJBJBU/to 
TRAP77t<fl^OMALDI-TOF MS 

UnZOQn I £S&*av h'J y^^jgjS (5 0%*tt7-b h'JJ^3-H 
P A : ^I>»7>tz^A=1 0 : 1 *;i*b) 5 0 0 n I t«^L> 
riifllL, 7^WhP>-^- (Vision 2 0 0 0, Finigan 

MAT) 

o 

bioCX:d(bio-CCC TTA CCC TTA CCC T T A 
CCC TAA, E?IJ#^4 5).Mi: 7 5 4 0 Da, 

T S : d ( A A T CCG TGC AGC AGA G T T , BE?U## 4 6 ) 
, M: 5 5 2 3 Da 0 

xP^TSaWJS: (TTAGGG)n, 1 JS«<7)M : 1 9 0 9 . 2 0 
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xP>PK«3«a«llUfcT S : 1 2 4 5 2 D a (Ns) 

o 

rD/7J5a4fll^*fiU/;TS : 1 4 3 6 1 Da (N4) Q 
xn/TJ5tI7«##JIUfcT S : 2 0 0 8 8 D a (N?) 0 

mm 

062inRAP7yt<MALD l-TOF«f^^ bJi><D-®*7jkt* 
i o CXIJ^ 5497 Xtf 75370a OTtlHI 5 5 2 
3Xtf7 5 4 ODa) C»| 

ttCffi^TS, *1<D^Q>5-tf#*ftTRAP7*-y-fe-ffttttf 1 2 7 7 5 0 

aic»*dn*o dcoa«»u3ffl<7>xa>Tj5a*-S't4 o attics r*. 7 

« :«iTaq DN A^^>7--lfC0X + ^7 L >^--b'>gt4{C 4 t5fTtftjat) 
3??U** KO#*fl:M**LT^* (#<*ftigM+*« : 1 2 4 5 2 0 a . A# 
<$fiU£fi$> : 127650a) c 6389 D a(D-> WmC(0i^O2«?? 
-f*>lCta£TS (ItlHl :6387Da) o 063til2l6 HZtfT ttt—<DX 
hJWmiim&ftZTikL. ftoT. 1 2 7 7 5 D aCDv<7^Hi(26 2 fcE 
7«0-rn*7'J5tt$#*, R«C#;b03?U:t* K##ftl>£6 4 
*f*C4a^T*TRAPTyb1'itUii 2 0 3 2 2 D a <lt*«2 0 3 9 5 D a 
) ?#ttJ*n*. K 2, SSl/AT^U^y^ttJK^TiCtflfTI 
<U\> iCDfcifctt. 1li2t^n-1^7<7-d)yWit*, 2U4«0) 
fP>?Sae^ S£oT\ 4 6** (lt*fr: 1 4 3 4 1 Da/I^r> 
1 4 6 7 5 D a) ICffi^T *m 2 CD T R 

AP77t<*ttS«3$^, 3 tt2*tt:7^-i'-7-<:t>i:Mlz*<D#ffcT* 
> vW^a-t, 8 2 <Dttfi««Jt& 5 <D#ftffi1fc<D tt* 
fy^fiSStiio C(0y7 r tMt7 7'ttTR A P T ~j -fe-f (D^- h 5 v* 
^7 7^«f T'li^tCct i;g3 Rl/m 4 CDttftjg^lc©* $ n*/<> K?£«CDteT 

««fflBS*^Uy HbU (1 0#I5K 8 0 0 0 rpm),PBS (#B P E P 
C^tflS?!^ NaCI. 2. 7mM KC I, 4. 3mM NazHPO< 
♦7H 2 0, 1. 4mM KH2 P04> T'2® : Mfrl,fzc Jgfctf'flStelCfc * £ T' 
^U-yh^W^WlfiiJl (lOOmM Tris-HCI, P H8. 0, 
5 0 0mM LiCI, 10mM EDTA, 1 % Kt* v;uB6» L i , 5mM 
DTT) 1mli:Bfi«l)t, 1 m I >';>y^HON A9?»tSISCJ:U 
tt**Tlffc<, >S»?aii~7 5t:?«#l,Tfc<l:i>U *CD* *5?lC&Ji IT 

fia^4^«;^-dT (25) t*-x<7)n« 

»8S1X1 0*mmtz>)Yi-X\ OO^L e>#«U «*/ 

I8£EH«*2 0 0/iLT2@^Ucp 
tf'jA*RNACDi£JK 

2~5^IB]fiaSifitJtw^«L, LDS (10mM Tris-HCI, p 
H 8. 0, 0. 1 5M 

LiCI, 1 mM EDTA, 0. 1% LiDS) 0. 5 m L T 2 le]&>$ L 
SmittcDNA£& 

*';A*RNA£^fcfc--X$a5ls¥«£14K5 0 mM Tris-HCI, p 
H8. 3, 8mM MgCh, 30mM KCI, 10mM DTT, 1. 7 
mM dNTP, 3 U AM Vffils^BHSI) 2 0 ,1 LCfSlBiS U 18#|B]4 5X: 

• Us fcfcffitSffifc (2mM EDTA, pH8. 0) 50^L(C^@}fiU. 9 
5^*? 1 #IBJfl]&U RNA^il/to c DNAil t'-XU *<D 

fttD&JIlIitATTB (0. 0 8 9M Tr i s 0. 0 8 9M1SI. 0 

. 2mM EDTA, pH8. 0) , TE (10mM Tris-HCI.0. 
1 mM EDTA. pH8. 0 ) XII 7 0 J -;KC«#T4 C t tfT t * 



• !}$$2 0 0 2-5 0 7 8 8 3 
4) Science 266:2013 

) o 

2*^5* ^-;Btflfflav?:^MCJ:»J£U*±!2WHtts MALO I -T 

0 F MS^«imtcy^<^-^^r4/c«)<D^** y KT7B^fflT5 

1 4 

MALO I -TOF^**^? hP> hM-U<t*^g»fflSS««II^Xn^R 
T«Mfi£1fcCD«tti:*& 

#fc*fflJSBtt±(C?Ubi£n«T'fcU, ffi<5dc0 6 6 5 Jft**<D«je#C*g£ 

bB^milC^^aiSn* f «IS$n*t«^fc**(R. W. Jenn 

1 n g s €>, (1993) J. Ped. Surgery 28:1168—11 

7 4)o n&&mtemz b-Dm*oto7 o%\mm^^^^ br>. 

CD>£t4££< (H. Naitoe, (1991) Eur. J. Cancer 2 
7 : 7 6 2 -7 6 5) COT, »«3F«BlSBffll8X«#«(£»«*^ =J-^T $ > 
C0^)S^mi«)BllT5t W»3-t KP#->7-t' (E. C. 1 
. 1 4. 1 6. 2. h T H) lC<*»;H£T*C£#T , #*o 

h TH<7>$#Bt*i£«£¥ (RT) tf'J* 7 (PCR) CttmttJT 

ict^T*, WSffitaiiMA l o i -TOF?^^ hn> h'J-ic<fc»;# 
^rTiCt^T^^o 



c DNA»1ffl$ttt*-7'1 XPC Rftffift (2 OmM Tris-HCI 
, pH8. 75, 1 OmM KCI, 1 0 mM (N H< ) 2 S 0< , 2mM Mg 
SO<, 0. 1 % T r i 

ton X-10 0, 0. 1 mg ^vJfll>*TJU^= » T2@jfcj»U (&^& 
y7<7-100pmoL Pfu (exo-) DNA*'J>5- tf2. 5 u , 
SdNTP 2 0 0 ^MSl/^SiS 0 ^ LCOP C RlliBiSttfc) PC Rig 
^WtCW»»Ufc 0 iS-&443* 7 2 TJT 1 ^fBK>*^/\'- KU X 3 O^^^^P 
CR«!§U/c, Ati^Sf5C0/c«)C, fg1@PCRg^1 ^L^ttStUT i9V 

m*. 1^fSJ9 4t:. 1 ^156 5t:^T>*1 »(BJ7 2TCC0iS*yP^-5A^2 

10, OOODarty h ^ 7»'^«5ft»it tffiffi UT^< "7- fcte^BR 
m«^ttt»*r4o K^«a«7, 5 0 0 0 gT'2 5 ^(BJ Utt U tz<, S-PCR 
SiSttfitit«H:, Streptavidin M-2 8 0 Dynabe 
ads (1 Omg/m I ) 50^L$1 XBW|SW>ft (5mM Tr i s-HC 
I, pH7. 5, 0. 5mM EDTA, 1M NaCI) T*2@i*»U, RB*t 
«UCCtt9l, »^lCRaU^^e»1 5^(BJHfaS«-C , 'f>^a.'N'-hL^ 0 _b 

1 XBW«»»T2lsl>jfe^U^o M-X\,Z2 $%*m<bT J* 5 0>^ L € 

u 2ocoji;tty-;uL, I^-JM10 0%) 3 0 0 ^ L 460^. /bo 3 0 
flfclCDN A«: 1 3, 0 0 0 r pmT 1 2^(aj^U-y h^kU, ^Uy h$i3M6L, 
> fi|iS»*6 0 0 n I tC^J@i)«U>t 0 
An^-«t«fi«|C0MALO I — T O F MS 
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feW3oon i znn^ c^Phcist* k-m;;u+3-h 

PA : 7I>»7> : E-'?A= 10:1 */Uifc) 5 0 0 n I HHia& 
TtetlU -7*:*'^ hP^-^- (Vision 2 0 00, Finigan 
MAT) izmXLfzo ^SlfcEfcf&BLTM^U^-^-KT^:*^? 

^7<7- : 

h T G 1 : d ( T G T CAG AGC TGG ACA AGT G T , E5U 
##4 7) 

hTH2 : d (GAT ATT GTC TTC CCG GTA G C , E$U 
«*4 8 

An^7-f7- : 

bio-hTH d (bio-CTC GGA CCA GGT GTA CC 
G CC, ESU#^ 49) , MS : 6 4 8 5 D a 0 

hTH6:d (CCT GTA CTG G A A GGC GAT CTC. K 
*U#*5 0) , MS: 6 4 2 2. 2 1 Da, 
e**>(t1*ttilMajgiacDMS: 1 9 2 5 3. 6 Da, 
#k***><t1 *«if tiUftfetOMS : 1 8 7 5 8. 2 Da. 

en 

kh^Dy>3-tKQ4ry7-t' (hTH) 4$JMUAtl*if ffifffe (6 If 
{*> COM A L D I -TOFMS*^? hiH06 4 UjfT, 1 8763DaCOv 
^^tt*ttft»0*t-**><b«C»J6T* (BtJf« : 1 8 7 5 8. 2 Da, 
MS&&: 0. 0 2 Da) o 1 0, 0 0 0Da*»M3 5, 0 0 0 D a $±ls} 

&aa±&a£3u:ttfe'HanMttIH£ ( L — A — N — 1 ) C0»8S1X1 0« 

m#£>mu&fcfcvmmLfzmmc dn a**»*: 0 ^«7*7<7- (h th i 

MhTH2) *ttfSUTcDNA»1IHlCJS1@PCR**«U CC0PCR 



o I fcilQa., 3 4ttCftl8frL,fctfL 1 0#|5J9 4*c;Btf4 5# 

W5 0X:$: 3 0 "tf <?JH*'JjSU 5#|E)9 5 *CT -f >^ra^'- > 3 Jut 
Sf/7>H/, 1 Omg/mL^'Ja-^O. 5 /i L SAOi Tl$ >> -Ji/i&JB 
IC^SjStafc&mUfco »6^U-; h$7 0%I$y-JUT 

8fcs»U H2 O 1 ^ L(C«)»U^o C<^JB»^3 0 0 n L $ Xf>U 

xattfl7-n-yi:?MALD (1 : 1 H2O : CHjCN4j>0. 

7M 3-tKP*->eay>», 0. 0 7M?X>K7 7 >^<5iA) tig^-u 
* JM£L£:o Thermo Bioanalysis Vision 2000 

MALDI-TOFH-y-y hatf&Jft^-f -/ - K** 5 Xl>'2 0 kVO'J 
hp>t- KTjUcUTMS*^ h^€«3EU>to «£S?jR)KS (M. 

(exp) ) WBniE£&misZmT£[,tz*teft*<nfimT*>5o 

P K>6 3 4 t*fc 4 4 b pSSitfCDP C RHMS&tttt, P f u #lr — tf€ 

tb/; (i, 5' -GAT CCA CTG TGC GAC GAG C (E 
?U#-% 5 4) - r i bo ;1, 5' -GCG GCT GCG ATC ACC 

gtg c <e*UM5 5) ) . m®m%.it&vft.mt. 12. 5%NH«0 

H80 pLS-m*. 8 0t:tC--«ft]fcU 4 4 Stt (-fe>*gD />> 6 7 ^ -< "7 - 
£B»SU 2 5Stefc&*:o S5SC0^^U±>«$tr^ y h?^T, *SJ*U H 2 
O 5 0 ^ L 

ICMiJBL. 2tlS£ti\ ^J®>»U ±&C7),£ o (CM A L D I — T O F lC«fc MjBSJg: 
U£ 0 2 5 Sfto ticSHfelftCDM A L D l-FTMS^^f HU£S£*Ktt<*ftT 
t>S<fc9(CjM£L (Li, Y6, (1996) Anal. Che m. 68:20 
9 0-2 0 9 6) , RttT*fc, DNA1-1 Opmo I tttefcA^P-^Jt 

T7hy 7 ^ti : ir^L, (HH*>^';io cAtu 3 

3 7 nnvttftU— *R3» UT< * ><b U r f *fflfflBffiP y Kic* 

M6. st-ji^m-c^u «r»c*»j h77rifc, 1 5«>isg^, mm&c 



^^^m 2002-50788 3 

- hfcfilfifc U An^7"7-f i o h THSlfh TH 6) £<$/EUTlff 
2EIPCR**»U*o An^it«ffi«J^»«U, MALDJ-TOF MSt> 

06 4 CO*^? KiHUn?RT-PC RSl/MA L D 1 — TO F MS^M 

$<$E u TmEMftMatt *:£Kt s t>o?a $. 

7P-7 

3ffl<fl#£fcfc^(7)&*lC*3lt*H K>6 3 4C0ft£*R s a I BJgfflfc. 1 
*l|P>**--> 3 >£gteXttS a n o e r *>>?lC«i: UiglS L> Xz e 

5* -fc'**><bi (5* -t'^f>-CAT GAG GCA GAG CA 
T ACG CA-3' , E9UM5 1) £ tf5fcttl&ffi (5* -GAC AGC 

AGC ACC GAG ACG A T - 3 ' , E*U## 5 2 ) 7*7 < ^ - * 
^i-^fcUS-S pmo I tefflUTT a q-Polymerase (Boeh 
r i n g e r — M a n 

nhe i m) T^^AD N A*6 R E Tlfe^I*7> 1 t SHMSt, (4 0 It 
41*) , i««/£&*a iio«n H QIAquiek"4? KTt»«U BXU 
a$HT^<ft^y7-fv-tKti U/to Dyna I X hU7'K?t'y 3 - h 
U/b«^t"-X1 0//L (1 Omg/mL) 1 5 I *a3£<fbU t3 

thermoSequenase (TS) DNA Polymerase (Am 
ersham) tPharmac i a <J NTP/d dNTP tfffllTP R O 
BE^fC«:||«L/co HaO TS«W>«2^L. 2mM ddAT 

P (XliddTTP) 2^L»r/0. 5mM dGTP/dCTP/dTTP( 
KdGTP/dCT P/dATP)0.2 // L tr#ft7*5 < v - ( 5 ' - C G G 
CTG CGA TCA CCG TGC G G - 3 * , E5«#-^ 5 3) 8pm 

h t r p/^U^lZ^tji'^>iffiifet, 2 5 6 K7-'-?&ZmmVT&mi,?zt!l 

7*Pr>>C0MS (1. 01 Da) * S L§K>/c^«0**«*^tttt:e-^COMS 

©a 

*n»iffjcojgi (o^^-AU(a6 5ic«^euic^-rpROB ESfts^^r* 
o &M&R®\iL0Tft<r)mMm*M±0tomz&mmzm&Tz*oiz2 osf* 

X(C@^t U ^ttSCT'r: - U > 5 t % 3 «<7>t ? * 4 v 5? ? ^ K= «J > 
K (dNTP) y-dNTP ( d d N T P ) JStlfD NA#'j>7-t" 

^PROBE r^-rv-iCfc^T* (06 5) o 7"7<7-(i3 K>6 3 4 4«(7> 

dA+dT+dc+dc)T3 moitzmte^zftm r 5 3 «o5ifii*#s«f& 
tme>tiz (06 5) o 

Mtt4^ (06 6) T'tts d d AT P + d NT P (N= T , C, G) SffiUT 
P ROB ESf5tff 7"7-r7-(?)M, (exp)U6135#6>6726 
DaCy7ht5 (Am+5 9 1 ) . 6 4 3 2 CO U * ^(OT C-* A 

3SflS£MC0i*te14ttfr< (06 5) . n4*-f-^(0MStiC- A3S&S 

SEII*IC^3a#n*A s TC2G**eT-ddA#5L/^KS (Mr (ca I c) 
6 7 3 6, -0. 1 5%BIS) i»HC-ddA#Il^:Si (Mr (c a I c 
) 6 7 2 1 , +0. 0 7188) lCi5i\> d d AStfd d T $ € * t «) * 

t. tttt«HBtt^«iU3 K>6 3 4 T^^^iEttT^^Ct^&^T^-S 

o 

«l#1 cod d AJ5f5fc5*S4:C-T^ffiftco^©fl|<7)B 

cm-tf-^ (Mr (e x p) =6 7 3 1 ) $£1** (06 5 b) e U*»U, d 
dTS^U'N^P^H^fi (Mr (exp) 8 2 4 9, +0. 0 496MSRS 
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) /C-T£«8fc*f* (Mr (exp) 6 4 2^Bf , +0. 0 8 %*MK») 

<C-&T*2«<7>f«SlCfmU£fc'-?*£U* 0 If 06 6 c<Dd d 

AStt^ttAfQ^C-A (Mr Uxp) 6 4 3 1 , -0. 0 6^X16(1 
) (Mr (exp) 6 7 1 9, -0. 0 3*6K«BUI) 

f*o d d TJSfSli^nfcKttlt. ^^R^fiS^C-A^jtite^-Str 
aHC-e-^8 2 6 4 D a ?3S36*nSo EI 6 6 a^tf6 6 b ZVtn+Zt- 
MJ5«£l*C0SI8fl f tD#*K JR#1 7ttd d AJ5fCa*6tf>6 7 2 60e--7W1 

R E T 6 3 AUtiLtftC 4 4 ft<* * P C R Iw* ij^jft t . ^<03 f 

067URET63 4 HIKSC»ffltt t?«t*MH«to(D£ 

J3tSfcK*0>-il(OMAL D l-FTMS^9 t-A-fc^To 0 6 7 a-c«t/6 

**OWttf*tr-^t«fflLTrt«ttjEtfrt^ CCD (#ffl) tfiE* 5 «(Dit!j<D 

£iifc-?<0K*O*C<fc*K8(lli 1 6. 0 0 (E16 7 d) . 2 5 0 1 ((216 7 e 
) £1*9. 0 1 Da (EI6 5 f ) CD£<D*> StftflCD^P t>ffl 

»i4fiEMsofflittii^eT*5o «ifiTt*aiijanj (OE) n.m<nmmx 

C^^i^DNAT'MALD I - T O F <7)tt(f|^efe|| $ ftTfc »J (Roskey 
, M. T. 6, (1996) Anal. Chem. 68:941-946), iR 

msoi^r>i o>(D#«gt (rp) ^^nr^tj, arscttatccx 

ttT (Ami 5 Da) £ fco 1 3 1 Mtttf&IStti&TS*? UTt>5 0 
9lC D E - T O F -M S U^f P^Ofl»O^^O^iC^4 R P 
ftt^Ct^^oToi, D ETt>TOFi:<t5DNA«ll!«T»* 

(MHJ?JU— 0 n D N AoSEiffiffl U T *f "7 — IZ 5 ' -y^h^vh 
y*^**#l7fc. 

7* ;u*-*-y ^ICA**:* 'J a"***!*- h'J 6> CO C I 8fc'-*' (0. 

2mg) ZTi> h~ b y /l/Tfc* U fc*2L DNAjgJS (25/<l4>50ng) T 
77-r>aUc„ ^ICCinS: ^I^r^tzOAl!^ (7 OmM, 2 5 0 ^ 
I ) 4=5% 

Tiz b- KU;UT'>5fe>>t/Cp DN A^C I 8 A' €>#*T * t'-X€ 4 0 

%T1> b-btj^mm (10^1) ?>fe>*U S p o e d v a cTft2 >x I * 

Taiai-^o afeiwtmsMA l d i(c#itfc 0 

^/*?+7>?&3Cfc#WIL-/t,> MALD I TtefflUfc^ MJy?*li5 0 
9*7-tr hy;U$#t<7)T% (MALD i 7*Pt L tz b 'J 

ffl^T) MALDI-TOF M S *<£ffl LT D N A € 3tfc<*# e>aS«* tt, t 

ei 6 9 wBskte y ^y >^-(cj: z>*mm'fcit<r>\%#jmT'*bZo 

«5fiifi:«S$n5^i:toT, 3' -Stt5' -T ^ J *) >2>-u: J: ij 
2-< ^t'tf>N-t KO#y^^v><f5 KX*tJI> (Sigma) fc* 

yzrs^u** Ktce^u 

S$O^74MAL0 l-TOF M S ##?IC«£ UffllS t- . i6ta£ffl*8HP 

fiS^l5Ca hU7*h?t'y>«D- bislz&fe£-X (D y n a I fig&D y 
nabeads M— 280 Straptavidin) 0. 1 mg( 1 M 
NaC I t5 0mM^K7>tz^A (pH9. 5) W^STC^JSt 'J J 
8 0pmo I ttlTmiSJ-fHiA'-hL/i, t'J^77U^f Kfc t§-£ L- 
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tt#&«jE${MT*£--*r:K0^W(8 k DaT8 D a) ?fc 

8£Br*l3*(C+#,*^tt?&* 0 ffilBJTORHKifiav^h (Marsha 
I I , A. G. £» (1991) Anal. Chem. 6 3 : 2 1 5 A-2 2 9 A 

) <r>mm\zbmt>$ir. maldi-f tmsiiki^o. o o sh (b k 

Da TO. 4 Da) J2LblC$r*£ F^ffil^iEO^flTA*., 

*ftW(0DN AjfilSe«5JSIiaUJ(itt»5?«S5C*<D^«r<0**&t*, H-XU^ 
ltt$#AXI^*0«ttJf, 2> 3X11 3ffl<^^>xAia»J5«03E*JZfea 
P ROBESf5ttitefi?J^fig(7)E S IXUMALD ltt!tlC<t»;r> 

F TMSTf«JffiSJ^^r«<4r!6MS^OW^<0** '/fc^lCSS* 

6 

mm-fimzu-oTT-i /e^0NAsn8scm»uc 9 -a d o^*) * 

s p o e d v a cTJ^ISSU i*DMF/e'Jy> (9 : 1 I 0. 1ml) 

DP h»;^^«B8 (1 1 . 0 5 ^ m o I /mgRto) 2 

4»BMUfc. «ffifc£?4€«rjtiiU. 8 0%AcOHtffiffllt:ti*Kh'Jf 
MbU. 2 6 0 nmO?aife«^3ltl3gr*- ttCJrUiSftlMtn^/co ^ftlMlir) 
1 5 0 p m o I /m gWIBTAo/co 
8 0%KK*?iaS*«Wtl3?Kflt,K^ cm 

H4v MJ^n-y>*?-?;fe* 1 0 5M3 9^T*5, DNAH 
PP M;*^ttffi#6B85¥T*lCUfc KP# > f3 *) >»v h U 7^^m»T + 

*68^1 7 

/;t*-X^5 0mM^»7> ; Ez^A (pH9. 5) 7 2 0?St* t >to ^C, k: 
-X€3-HPA^h^vC7^2 fi I^TSiB72^BY>^ i A'-SU/;o ± 
Jf(?)0. 5 pi I 7'J3- h^MA L D I - TO FCJQx/co t*Tf>I«SttT 
ti, iE«fc:**>1. 6mol (fi^ U /c^ y =f(75 8 0f&) H0mM^I>K 
7>^zOA 1 ^ I lC»*»UTt"-XC4Dil/to 5#IH!£ire O^'-va 
>?^. 3-H P A^? h'J7 1 /< I £JjDil. _L)f 0. 5//UMALDI-T 

o f MsuaoAfco e^urc-f ^ j t'*^>3ry^(o@iR€«**cr-6z=»c 
. -ti2^«/>»e»cot'-x%t»^-*3-H pA7h";^^2/i i tmz<<>* 

a^- h -titO. 5^l%MALDI-TOF M S (Cft]^. £ 0 7 MJ 7 ^ 

*^>jaa(C«t»K 0 7 0£tf 7 1 C^tJ:^:^hU7'h7t'y>t'tf>A 1 
SttlMl 9 

^ADNA, ^-/ADNAW:ttflfcfflf*i:»«#Jflli*ftJ||iai#A»&»^c fj^ 
MJBlxmm&nttSmm+ttmmS a n g e r v-^>>>^C«t^«^7?^T' 

PCRlflS* Xhuyh7t'y>tD- hU^t--XT«Sir5«Wttt!lSPi 

u^mfi^€^r4j:d^A-^pt'>co-s<7)PCR«iia*er« 

SI/IMI^ «7*7<7-tlTI oop-cod5 d (GAG T C A 
GGT GCG CCA TGC CTC AAA CAG ACA CCA 
TGG C6C, K?U#^5 8) Xtffcf^XtfflT^-f ~7-t 1 
-bio d (TCT CTG TCT CCA CAT GCC CAG, E 
5Q##5 9) ^^fflUTLOOP-PROBEJS^O^-y-y h«ltt«:*JSU/c 
0 loop-cod 5 Zf? 4 v -4>COT0t§K^5? ?U** KU^ffiC f o I 
ft $ T > 7 y p > (C * A T * cfc ? (C «8 
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Tfc*o J8PCfl§i«5 0^ I tl, y/ADN A2 0 0 n g N Taq-^'J 
> 7— *t? (Boohr i n g e r -Ma nnhoim, Ce t# 1 5 9 6 5 9 4 
) 1 IK 1. 5mM MgCh, 0. 2mM dNTP (Boehr i nge 
r -Mannheim, Cat#1277049> &Xf&77<<-r- 1 0 pmo 
I Z&t;b<Dt L,/c« 5#ffl9 4X:(Dt^ 30^IEJ94t, 3 08>|SJ5 6T;, 3 

0 8>S)7 2 C$4 0*-f 7 Jit. 2#|BJ7 2 C«»#S<D"tr-r -7 V 

X (1 Omg/m I IDynal, Dynabeads M-2 8 OX hU7*h 
Tk'v>Ca t#112. 06) 10H *5Xe^?3jS (5M NHi C I , 
0. 3MNH4 0H) T&miss AO M \ P C R&ft(Cft]X. tt (**£*«) 1 0 h 

1 fcttlwfcoTfcufc) e 3 0^fBJ3 7t?<>4iA'-v 
a>«. -t>*£»T£o »!3iU£tt3S£1 OOmM N a O H 5 0 ft I T 5 #151 
«BiB*TS£te$tt*:flL 5 0 mM NH<OH 5 0 ^ I T 1 @, 1 OmM T 

r i s. 

CI (pH8. 0) 10 0//IT'3iiSfeiH/:, 1 DNAtP ROB E 

7-7-f7-^i^«»M (PROBE) Efco B«tLTSe q u e n a s 
e 2. 0 (USB Cat#E70775 Z. ««**•££) t. Boehr 
inger-Mannhei m«&d N TPMd dNTP (Cal#1 27 7 
0 4 9X^1 008382) fcfcffi UT P R O B E L tz* dNTP ( 

dCTP, d G T P , dTTP) tddATPOttlil : ItU, -Sttmmmm 
tt&5??U*:F K5 O^Mtl/;, If&Sequena se-«»fc5^ I <0iS 
fc'-Xfc57}|S)6 5t:, 1 0#|H)3 7tTW>*zL'\--hL/: < , d<7)B#IB! 
4 J Uffl^fit)(ceBffiffl6U*7'7-f b&mzT--)Ul,fc 0 1 0 0 

mM'/f* f-^ (DTT) 0. dNTP/ddN TP?S»3. 

5 ^ I ^l/S e q u e n a s e (0. 8 U) 0. 5 M I OSsiQteCllfcJSfc^fia 

iSttlC^To 3 K>6CO^tt-r(±. t'^fMb^-fT-zJI 1 b i otCf 

0 \ mm&tiL*mATZ*o{Zj$to[sfz7 s 74^- I oop-cod5 £<$ffiU 
TPCRtCt^/?-^Dt'>aii£^CD-St«MSL,fc (07 2 a) 0 «MS/Stotf 

1 9 2 bpft?*ot, P C RtelZ, lilO^^;^ hU7'h7t*v>^- h 

*tfi*J|UltUfc (07 2 b) o ^raw^ttSfit 3 7lCC0<>*i^->3 

SSIffiLfco T>*iz>*a«7)3* UT®#61HC 2*g|(;$ofc (EI 

7 2 c) o T>^-b>^i«COeB7'~-;UL/fc3* 5fc»COT)fc(7) D N A **MffT 
ddATP. dCTP, dGTP, d T T P fcjfcffi U T77 -f ^- * 
*J*iM<« (PROBE) SSSfcl,*: (07 2d) 0 £7T*i:. ##r«f*CD 

#fifitt^5' SttBif SC f o l!»|Rx>K**U7»--t?4:* 
UDN AH >^a<- hl/: e CKDSPBTX^i./U-yuttSD N A fl» 6»SIB 

MALD I -TOF7^^^ KP> hU-(CJ:»)7>tff-r*o 
MALO I -TOF^(i^«IEfeaT'*»U^(OT. MMftfcTOttttM 

«(iatsntjr«tut>r?o. 6K»#ofc. we>n^femtis«j?«rtT 

5 00 a (?mms 1 1 t Da) T'fcofco 07 3ai;iffj^T. C(DEI®T< 
KM 4 0 7 6 D atf)SfS2ff>fcr-?UX 

xiWU-r^WS-f 07 3 b-7 3 d 1***0)1* AEC^Ti? 

****£GHF-fi<7>7>#r*?*To Hb AliB£g«{^?-fi?*»»K HbCXtfH 

b s w ju« * isigf * £ - - t - p e > ae* <o =» k > 6 c 43 it * 2 «co#* 

ttZ&tmnvibSo S£fittlBTli, t>^*4 2 4 7 0 a <0*-e-? 6 6 
9 6Da(7)Sg<7>fcf-'7a'&tti<*n* (07 3 b) o PCRSJtJTfl^^n 
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teu 3 7t:?i o#mx>*^^^t,fco -eoa, t'-x* i«t e«'(B>3 

(10mM Tris, 1mM EOT A, p H 8. 0) ? 1 ffi|£frU£ 0 
C f o I #HI>EHt. Boehr i n g e r — M a n n h e i m 

#6*AU* if8a'«?SL<M 0U C f o I *fcffi I, T8§« 5 I *PV%Jlt& 

mmnntnnitzo -f>^aA'-> 3 >s$iB)U3 7tT2 o#rafc u^o 

«E>mt», ±mt H 2 0 4 5 M K 3M»»NH< (pH6. 5) 10^1 
, (*dai 0mg/m t. Sigma, C a t #G 1 7 6 5) 0. 

5 m I £1X118*1$ y-;H 10//IT1 B#W2EiBT2tJ8*^^ 0 13, 0 0 0 
gTI 0 7>(Bja/U^«l?*. ^U7 h€7 0*6I*y-n-T&>*L> 1 8Mo hm 
/cm H2O2 pi I (CWHjBL/cp tf-X^O. 7M?i>KNH< 10 0// 
I v ^rt^TO. 0 5M^I>»N H< 1 0 0^» T>*^U/co t'-Xt 5 OmM 

NH4OH 2H+T8 oKtz 2ftisuxmr z z tizj: *)&m&®*&tz a 

e-Xtttn^-y-y hJiT5 OmM NH4 0H4'T«If»«> H!B>»U£D 
NA/^'ja-y^U-y K37.U±mO. 3 /1 I t7h<j 7 ^^ (1 : 1 H 
2O: CHjCN«f0. 7M 3-fc KD^vea 0. 0 7M~Jfi»tt^X 

>»?> 

t-^A) 0. 6^ 1 $-a^T*ctcj:»mttBJ8$isiiu flueu/co 5^aft 

JftP e r s p e c t i v e Voyager MALD I - TOF(DV-^^IS 

k V<0JS®tttti'J-7' ; E-KTai£L/cc (Mr (c a I c) ) Uf$ 

^m^ettWL. ffi^^iH (Mr <e x p) ) ttttl 7-Q h><lMm<n*T'3b 

??^»<7)«ailCLOOP-P ROB E Jl^Lt e 7j^^@PB*07 2 (C« 

4^ofck^fMtPCR7"7-f7- (0-1 l-bio) KttfcU HBlCi: 
?TU^$tiTi^o «9#«HbAOt^fflrfi^tC«^-rio HbS^R^fc-p 
2fflC0SDNA 7 > : ?-i:^^P^14»tt^iflU*^t^ (HbS/HbC) 
firUT^ei:f»J»U(7)eg^6ti4 (0 7 3 3 d) 0 

tetttUT. LOOP-PROBE(i55SS£JI, ^(C±©^Jft$R«r i55^ 

tT*^®14««rt?St^Brv~^>v>^^^-*^L> ^litt/H L AS 
»IXttH14Xt^BU!3M ycobacterium tubercul 

o s i s) tuttra^t^T**. 

£ttft2 0 

CKR-5C0T7-RNA#';>7- if l/MALDT-MSlC<t* 

torn 

PCRHBSOHR. t>77*7<7-d (ACC TAG CGT T C A 
GTT CGA CTG AGA T A A TAC GAC T C A C T A 
TAG CAG CTC TCA TTT TCC ATA C (g?«g* 6 
0) ) tLXc k f J 7 f fcfcffl UTCK R - 5 Jt^C0-«C0 P C R«l««rfT 

o£o TeE?uacKR-5tcfflracDE?uic^t^ *^e5Uwt7-rna# 
y ^ 7--tfyp*-2-E*ucafcu 0U7 ^^<oE5ij«7>^A(c»i/? u 
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-f^-d (A AC T A A GCC ATG^TC AC A AC A (E£l]# 
#6 1)) tUTc k r 5 r *<£EU*io QIAquic k«R*-y MQ i a 
gen. cat#2810 4) tffiJQ L Tif*&tiK7>»« £©U &* i\U#itz 

2 0 0 ng, Taq — tf 1 ) *^ — if (Boeh r i nge r — M a n n h e j m 
. Cat#1 596594) 1 U, 1. 5mM MgC I 2. 0. 2 mM d N 
TP (Boohringer — M annheim, C a t # I 2 7 7 0 4 9) S 
Opmo I tU/; 0 5#|S}94rOfc. 4 5H>B94t, 4 5 
8>fa5 2t:. 5«>|H]7 21C£4 0*< 5t>IB)7 2X:(Oft**<*g*e>** 

*<?'J >^ft$ffflUTC K R-5ii<s*<7mj£:75?*>h*«MSUX:<, 
T7-RNA?)f^7-tf^o «8L/:DNA03^<7)1 (tf)60ng) € 
T7-RN A*';> 5--tfSJ6TttfflUA. (Boehr i n g e r -M a n n 
h e i m, C a t # 8 8 1 7 6 7) „ EfcUt*#C:-£* ftftfffifift Sfcffl U T« 
8**<0&f*i::e^T3 7t:T2B#msi«U^o «t*J5f£S*l*2 0 M I H, 
RN7 y --fe- (3 3 U/,u 1 ) 0. 7 ^ I tJMxTfcl* 

5#lfi]6 5tK>#a^- h L T^>£<b 

HRN7- -tfDNT — if I (Boeh r i nge r — M annheim, ca 
t # 7 7 6 7 5 8) €*a§<bT 7 &£«XCilQ;t.T3£ST 2 0 #ISW >^fi^- h 
TSCtC^tJlSDN At-Mlfc. 7*JU-Y> (**1 Ong/m I , S 
i gma, Ca t#G 1 7 6 5) 1 >i I „ 3 MB^IN H2 (pH6. 5) 1/1 

og*;atm*i£./-^3g*£aa*.. sfflr i bsph >*^^<- htzzt 
iz*>)vm$ittz 0 13, 0 0 0 g?i ojmmbiMHk* ^7 h*7 o%x 

^y-^T)5t*L/. 1 8M0 hm/cm Hj O 3 ^ I C^j9U/c. 1 ^ I £ 

tttmm&lfM ALD l-TOF77^^hpy h'J -y>#r 0 
tt*4*-y y h±T*^ h'J ^^S (1 : 1 HiO : CHsCN + 0. 7M 
3-tKQ*->eDy>», 0. 0 7Mltt«tt^I>»7> ; EzOA) 0. 6 

ft, SUtC. DNA«li^S12 3036. 0M23W4D atb-Otm 
t>ft*^6»T**o 

*$lfiiffll#€>*fle»#fr<fc9C % T7 RNA#'J>7-fli$-y7hDNA 

RN A^U*?— tfC£ *)&9imzW)&*tiZtf^ -tftfeLbftfi Ufc^iMfc ( 
Xltflf 2 1 

R NAI> K2?UT--b~>B'ft&&ff>MA L O 17^^^ hn> h *J — 

"a fiJc R N A (ttf* A : 5' -UCCGGUCUGAUGAGUCCGUGAG 
GAC-3' (E?l!#f 6 2) ;t£«B : 5' -GUC ACUAC AGGUG A 
GCUCCA-3' <EH*#6 3) : K«C : 5* -C C A U G C G AG AG 
UAAGUAGUA— 3* (B9Q*# 6 4 ) ) KttttD N A«3j( A a hus, 
t^^-?)**^ Bte#VT9VJUT$. h*y;w (S h a I e r, T. A. 6 
(1996) Anal. Cham. 6315766-579) ?tit®L-£« R N 
T— -tf Ti (Eurogentec) . U2 (Ca I biochem) » A (Bo 
h r i n g e r — M annheim) %XfP hyM (Pha rmac i a) I** 
ft«±tt«*-fCttfflLfc. ^hU7^h7fy> 

*3-hl/^ffi14t'-^ {Oynabeads M-2 8 0 Streptav 
idin. Dyne I ) U 0. 1 % B S A^tfO. 0 2%N a Nj t#CU >& 

(PBS) lCfcf-X6~7X1 O.fl/m I (1 Omg/m I ) 
UfeBiiatlT^L^ 3-tKP*«>eay>» (3-HPA) (A t d 
r i c h) teOXt* (Little, D. P. 6 (1995) Proc. N 
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arat 

&Jfcb£« tW*-y7 F innigan VI S ION 2 0 0 0 

mm 

n*Ol/t7*$-CKR-5HH I V - 1 tC43lt*±i?aU-b7'^- t U 
TGIIfcS ftTt»* (fHa.tf*H u m a n Genome S c i e n c e s <7>WO 
96/39437!Cohan, J. ^Science 275:1261 #83 

) o h 1 v-iMRftisftBiai 6«(ztt3 2b P ***»atr*se«s«»» 
jfcite^Bafrfcft*^ h 1 v-1 jflii«HMt«a?(ica>^jl:aiK^o«*« 

3 5%tec* e C(D#:£a<£^CO**i$^1H{*UH I V-1»ttT*4t^J9$ft 
io T 7-R N A*'J> ^-tftt^tiJfttS^UT^r^^-f >l/t7*^-C K 
R-5<DCOi»$»t««*f5l3£U/c (074) „«iPCR ^fflLTt Vtf J Ik 
ON A*«MBUfc. -fe>X7?<v-(*, y jC tftt* tftftT * 2 4 «S 
<7)7>^AE5IJtT 7-R N A#U * 5--t?T/a^-2 -EHJ**t?«fc ? IC&ffi 
U/c (07 5) . »£tK^SBtettrP*-*-E5lJ0)5' <0«1SO<0 

m«T*5o c k r 5 r «7>ft>^7'7< 7- t LTfi^Lfc* PCRftft 
tt±l3lc«ttLfca*JT** 0 »afeS»ffiie^C*«r*«MWtttt7 5 b p 
©T**c Qiagen QIAquic k«M#y K S^l/T7'7'f7-i: 
^^U*^Kt«MBB»*»6^«Ufc 4 ««l^<7) 3^(0 1 *T7-RNA#'J> 
7-t*C«t5 in v i t r o<£¥tC^t^^ 0 »fiD N A<0^*€5Blt 
, JRR til 7 — if D N7 7 — -t? I tttliLT>8<tU^p M« L D N A±M*IZ& U . 
RNA^j!tJ5$tt^ 0 M*LtRNAO-S$7**n-WP7}«ll/. 
<Ot4f4li M A L D I - TOFMlCffl^fc, ft»<0^«|tj«*(* 2 4 5 6 0 D 
at$5 e tt*K*2 5 3 7 8. 5 D a *±W *mmt Z Z t if 

at I. Acad. Sci. U. S. A. 92, 2 3 1 8-2 3 2 2) CtUB 

acttw * ftxt* z * *> iz®mmzma>mmmKz * »; u ^ 0 

in v i t r otc^Sffco («9KS»3^BamH I TttSUtUrt:) 7*7^5 K 
pUTMS2JT7RNA*'^7-f (Promega) f|i?t 5 C t tc <fc 
»J 5' -tzX + XtA 9 n t in v i t r o (EHHM 6 5 ) IA 

GGCCUGCGGCAAGACGGAAAGACCAUGGUCCCUNAU 
CUGCCGCAGGAUCt^U/cc (£?5ftJi:tt, 1 u/^ I RNA77 
— K (RnaxOtt'^- , Pharmacia) x0. 5mM NTP, 1 
. 0 mM 5' — fcf*^>— A p G v'5??U:** h\ 4 0mM Tris— HC 

I (p H 8. 0) . 6mM MgC I 2 > 2 mMW$ v>Xl/1 0 mM D 
TTttG5 0/< lSM*?t*3?DN A3 figtH RNA?K^7-t5 0 u 
£<$/8U£o 3 7 < CT'1B#|BJ<> + a^'-va>S!To/i:«. T7RNA<K'J> 
■7--b*5 0J|M£CD8iJ(7>7"J3- htAOTl, -f>*i>v-.i/3>$MiciB#rai38lt 
/co il^«2MftKNH4i:n&l, i^/-;n§li:i'y7'Q/v-;n 
§i*ADATRN A*"2tie$ti:/co i5tU UfcR N A? 4 tT9 0 #[BJ 2 0,0 0 
0XgTit'U7>«LTj|«>, ^ U y h t 7 0%l ^ ^ -^T)*>» 8 
M^CffiSKU^o fftOXlW (Shale r, T. A. 6 (1 996) Ana 
I. Cham. 681576-57 9) tCic*«<* ftT^*<fc 7 tCXtt^'JT^ «J 

^Mb«KMttott»W3 : 1 ?*o*o 

I I tw©lt)r5^7^a^<7)»^iM«St/T*y-t:<lfe^*ffiffiU>Co &§m<75?8 
SlUtSIJailtftOm^iCttoTaiRUt,, -&fi£RNAtt«t in vitrolcl 
®tiJCD?Mli 5 ~ 1 0X1 0-«MtcnSU/5:p 
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TyUKOO. 6^l7'JJ-h€3HPAjS»1. 5 ^ I t'SotiCtl: 
US* (2. 0* I ) <D2 5%*M{k7>tzOAi:RNAK« (5-1 OX 




k*$^2 002-507883 
1 o-«m) $6 ox;v&£+z^^^*mmT)\,i)*)m*nm*nn[st Zo & 

H4+*w***>£fc*y^-t'-xo. 7>i i zmx*zttfwm-e$>zz 

k*-X*<sM8U ffi^RN7^--tf-;^t«lC i n v i t r otc^g&COS* -fc* 
**Xb:757y>h€:#lil,fco 5* -tr**: — pApG-y^^Utf K 

e-Xt 2X«§S^-»ffi (b&w) (2 0mM Tr i s-HC 

I , 2mM EDTA, 2M NaCI, pH8. 2) T 2 @>5fe>% t , 2 X b & 
wtttfifcic 1 Omg/ml ±I2^P h^HH^UTRN A 

in v i t r o*K^£$tt2 5 pmo I t RN7-t'U 2 ?>*HbU£o 1 0 m 
M h^>^- 1 , 2 - v'7 7 = y v^P^\#^>-N, N, N' , N ' -HttSt ( 
CDTA) €^C9 5H*AA7 5 K3 M I * 9 0 1 T 5 T>H4tt fflh 

bfcft, *#U*: 0 #l>T\ 3Mkfttt6 n i £fcf-X!B>»>fc6 /< I Stfb&wH 
«*3,4 I t^tcSiaT»1 5#fSK>*^'-hT*£i:u:£yt':t*-Mb:7^ 

/c^b't^Mb^'J^^U^f K2 0 0 pmo I <0t'-XB^HT*$OT, 
tf(i , 2«C0^y=f5?^U^^K€fi^UTt--7:<0^±^^€««U^ o J:* 
Zto*)m\s. tf-X*H20 6 /<IT2llli!fe»Ufco COTAt9 5%*^A 
7$ K*9 0tC5^IBJijQ»Ufc o S8ffli:*^A:r£ K«>«tt« 77^ > K 
^2. 5pmol£H 2 0 2 /< I ICWBflBU. -Li$CD <fc ? CM A L D I -MS 
C«fcy0#rL*: o 

MALDI-MSfflKfiW8, 3-t Kn*->fcf3M>» (3-H P A) *fi 
«*Ktt3 0 OmMCOMSCig^U*, ftfcttfiB C IBt2 <* ft T t <t o C (L i 
t t I e, D. P. 6 (1995) Proc. Natl. Acad. Sci. U 
. S. 



A. 92:2318-2322) > £ N t L 

O0. 6^ l<7>T'J=»-h^^Jta^t4^jR3t^±T'3-HPA1. 
-££U£o N H^Affia**>£»#y v-fc'-XcOiS&O. 7^ I SflOiU K 

B«^COrt«C»ttU/ct'-XU^tt(C^$ftr\ tT^y hf7 7*T§S 

5$!to AfiflD^ V ision 2 0 0 0 (The r mB i oa n a I y s i s 
, Heme I, Hempstead, H®) y h a>JRfTB#IBJ^^X^^ 

hP^-^-*77^^ hD> h'J-ICfiMUfc. -f 3f&ND : 

Y AG U — If- (355nm, 5ns ; Spek t r um GmbH, Ber I 
in, K-f *V) CO^*t(Cj:*J^JcU> 1 0 k e V * T&Qa U iSS< ^ 

r 5 1 v ^^-;^y < xit73txf/ji.u •> 7T*mm#ximizMtot % <n 

€Bmff«»Stt1. 7m7*»J, **ff73U1 0<-P at'fc4 9 Jtt*«<^>* 

*»IC*ttT*fc*>(CSfc*-f KtV*iftlt^7 , -f ^7U- h^-f K- 
*f^^^7*7-ft- (R 

2362, Hamamatsu Photonics) T'< ^" > fc&fcii b£<, S 

y- Kicfti^*<^>cDJgifi»x^;u^-ttttair4**^ft;i;Ti 6- 

2 5 k d VCOCSOttCtqiaSLfco S EMO«3{t«l«ai^v^^«4 0 0MH 
zJW/^^ifllTLe C r o y 9 4 5 0 h7>y'i>h'jD-^- ( 
LeCroy, Chestnut Ridge, NY, ^m) CJryx'-f 
1bU^„ «#tf«a©WIS0fc»i: % »iV7 ^i7(ULISSES) « 

flr«u£/<-v^;uD>ei-*-icT ? -£$#urt:o ^^^^ h^rni-f 

KT38*U^o @Si:^t^^7 hJHi&» 2 0-3 QOmmfH*'*? hJl> 

em 

RN7--tf<D*$*14o m*«ftWRNAlHSi:MALD I -MSSflfltiC 



ALD IWj«#ftftt»^tit^?*«, 3F3i^O±Htt, fi£*ifl«Sft 
T t » 5 £F5 (C U $ ft T C * « "J >K N a , ^I>»NaXliftfiNa J fE 
DTA^C07'^^y<^>ia»«^MALD I K«««*ttlf. "7 KV77^ 

ttO t'f&Z ft* tc#)?$>2>o CtllCWl/T, Tr i s-HCl XliT^tZ') 
Att«»iUMALD l*^14T'*S (S h a I e r , T. A. e» (1 9 9 6) 
Anal. Chem. 6 8 : 5 7 6-5 7 9) o m^<DTJ^^ *) iAUft 

o -<0^9*«^W«*73-»^t/»«tvy^;^y<XJ±^<&T$-a-* ( 
Little, D. P. e» (1995) Proc. Natl. Acad. Sci 
. U. S. A. 92:2318-2322;Nordhoff, E, , Cram 
er, R. K a r a s , M. , Hi I I enkamp, F. , Kirpekar 
, F., Krtstiansen, K. JStXfR oepstorff.P. (19 
93) Nuc I i ec Acids Res., 21, 3347-3357) „ 

ft60*fttt±IB*V I ItCg^Ufcc RN7-b'Tu A. C L a Xtf? * t: 
>tCU > T r i s-HC I (pH6~7. 5) ««'ilii?[ttT^L/: 0 2 0m 
M DACIiRN7-t'U2fil/P h y M<Oft^St4CM3? $ ft Tt^5 p H5$ 
«f*TS„ »«1 0-2 0mMO£fte»<7)<b£tal*MALD I f> 

ttt^B^ttlf^t^CtJ^WWU/t. dfte>C0^TT»^y*5?^U3j-^ K(0 
«R14«K»T«^«>(C. W^^^^U^-f- Ke5U*t)^3tt<D^2 0-2 5 
*fcRNA#*$*HbL£o 

07 7OMALDI-MSXA:^h;HiRN7-fT 1 , Uz. PhyM. AC 
*S&#M<ttTJl>fi*)m*#mmtm s *i\t:2 5 n t RN AC0 5a<7)»** 

B88m*-> (a-e) t^r 0 :n&^^hJHi, E^fcajgcaM-* 
7";d- we>ft^K*4ttv^^^^7 hay hy-ttcwtftu** 



-45- 



<bt*fj* (Doni s-Kel ler, H. , Maxam, A. M. , StfG i 
I be r t, W. (1977) Nucleic Acids Res., 4, 1 
957 — I 9 7 8 ;Don i s-Kel ler. H. (1980) Nuclei 
c Acids Res.. 8 3 1 3 3-3 H 2) , f Iffl?ni77^> > 

Krc^s^tfufisc*^? Mures?* n*c <%m$ nx^^^o^m^ya h 

U-JUTU:, 2* . 3' 

£ <5J£ L- XrH^lc L- 5 ? > > h<DiE U ^pJftgT * * £ fc tc fcB 
*T^*T**o 3C0J:d<f8itt';>aftU:l!BS^<0+ra»T*»K SUSSEX 

z%w&zisfcM^fcfc&mT<to*ftm$K*zttf*<x\$ftT^z (r i c 

hards, F. M. tWyeof f, H. W. in The Enzymes 
Vol. 4. »3K6(Boyer, P. D. ffl 746-806 (1971, 
Academic Press, New York) ;Heinemann. U 
tW. Saenger (1985) Pure Appl. Chem. 57, 41 
7—422; I kehara, M. 6> (1987) Pure Appl. Che 
m. 59 — 965 — 968lVres low, R. tXu, R. (1 9 9 3) P 
roc. Nal. Acad. Sci. USA, 90, 1201-1207) o ^ 
&<7)WT tt**577y>>K?)lli^1^h >S« 0 # it t> tt t h A * 

^CT. ^neoStt? £*?i*T**:*>lC, MlC2ttc0ft^* 2 0 n t 
RNAttl^^b^fT^ti^ (Hahner, S. , Kirpekar, F. , 
Nordoff, E. , Kristiansen, K. , 

Roepstorff, P. Jgl/H i I Unkamp, F. (1996) Pr 
oceedings of the 44th ASMS Conferenc 
e on Mass Spectrometry, Portland, Oreg 
on) o ttVtLtcZUWT'. S^L£U*'*?U**Kl*te£;*?U**KT^ 
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E7 7*^ 5c<D5* xM%&vy77*>^z*krv-?u*m-?7ikt 0 mm 
<r>±^- ? ttrtffiE*uxtt # # $ n * 3 ■ mm s h-DGMizj§m $<tszt#T 

ZZo 3S£: & SICtt. 7CC0RNAO5' XU3' 5fcfc<D-7jO* £ 

2<-va>ai:»&tl5^^ rWH*«fr$£R NT-t^S' -f X ><D5c<D 

* (Hahner, S. . Kirpekar, F. , Nordoff, E. , K 
ristiansen. K. , Roepstorff >5tf H i I e n k a m p , 
F. (1996) Proceedings of the 44th ASMS 
Conference 

on Mass Spectrometry, Portland. Oregon 

b^vmm* nru* Stella.*,, £tt<7>«8fc<*ftT^*sj*a»; (g u p t 

a, R. C. tRanderath, K. (1977) Nucleic Aci 
ds Res., 4, 1957-1978), R N 7»— t? T i XlfUz iZ J: 5 R N 
A 2 5*f*CO©#>B<fci£#3T-tf (rtffl7■7^>>^T*4^X«7c05 , 

#tr«^T*oTt») 3* mmuia^BBS^S^WtcfiiJB^n^o CO* ? *Rfl 
S*6ff)77f Mi***'*? hJU^ca<+^u:7>»$ti^t^>^^-;ui: 

t^etltl^ (Doni s-Kel ler, H. , Maxam, A. M. 
^Gilbert, A. (1977) Nucleic Acids Res. 8 
, 3 1 3 3- 3 1 4 2) 0 znu±iZfrfc$ i ftZ&xZZtiZ*i)mi*:*ZZ.£ 
^7t5. 5-7 Mmm *-£V7y±4mm?U^ R N Att+^lCSCtt^n^^ 
. T 2 . U2, A. C I s^tfP h yM^<DRN7'-i:OSi4««J#* tlZZttf 
fc}6ftTl>* (D o 



n i s-Ke I ler, H. , Maxam. A. M. ^V'G i I b e r t , A. 
(1977) Nucleic Acids Res., 4. 2527-2537 
IBoguski, M. S., Hieter, P. A. StfL e v y , C. C. 
(1980) J. Biol. Chem., 255. 2 1 6 0-2 1 6 3 J D o n 
is — Keller, H. (1980) Nucleic Acids Res. 
, 8, 3 1 3 3-3 1 4 2) o KI44'COK^^al** f ^<7) ( fc^(C»t^^: N 3-HP 
A£vMJy?*£f*UV-MALDf 7>W«^5TfiET* /xJCHfEfc* 2 

Mzv<nEsimmm?u. ^ mj <v7z&&<tizm&&itifn#$iifi:tf. tm<» 

MALD I ftmt±tz*imT*>itz 0 2M^O^TTMU)5:RNA2 0l 
t* (KI4B) (D^O hJM*5SV I I UlI6ttU*:&#TT&e>n* b<?)t*t£U 

stcr^rc^tcu, i a<7)5?'7u^iftS(7)^$Ka-r*RNT--t!Uj:4^b« f 

«^$tiT^5S5ST**o #&t*Mfe#TT'RNT-iz 2 OMte (K*4B) £C 

t 7 — £ (Boguski,M. S. , Hieter, P. A. J&ZfL e v y , C 
. C. (1980) J. Biol. Chem., 255, 2160-2163; 
Rojo, M. A. . Arias, F. J., Iglesias, R. , Fer 
reras, J . M. , M u n o z , R. , Escarmins, C. , Sor 
iano, F. . Llopez — Fando, Mendez, E. , J&XfG i r 
bes, T. (1994) Planta, 194, 3 2 8- 3 3 8) t H«UC, 
H#Kv*v^^T<0|»Su:tff5T* 77^/ > hifU9$i\tc (07 8) 0 
U*>»U 07 8(0^/^->i;j:*t, ±T0v**>'>8&tfl3tt*n*gR? 
ttft<s S$C»J£T*C&*ttI3»*nTU*:i\, RN?-fCLitZ*«I 
<7)t*»$SltJaUc:<8«£tlTu* (Bogusk i, M. S. , Hei tor 
, P. A. , JStX/L ovy, C. C. (1 9 8 0) J Biol. Chem., 
2 5 5, 2 1 6 0-2 1 6 3) if, *t4BT<&8 U icttO R N 7— \fXitZ<D 



2 01<* (KttC) -PMlCRNr-izC L3>mt^fro/co C^7>#r1*<7> 

it^l/ 2 M^«<0>SftI^, Sm^f* iSiT fc^JS $ n $ « ftfiU>mfc«^ u «t 
itzOT. Z<D&mUzs-'r>zs>CflZ*nm±'mmVZ#^fi: 0 Cucumi 
s s a t i v u s L. <0|S««^^6m«U/c»i«v^v>«IIMy*'5?^ 
U7'-- tfT^i ^If^fc'XO^ffitiR N Av->7->v>7lcW3T**£:mt>tl 
t (Rojo, M. A!, Arias, F. J., Iglesias. R., F 
e r reras, J.M. .Munoz, R. , Escarmis, C. , So 
riano, F. , Llopez— Fando, J. , Mendez, E . JStX/ 
Girbes, T. (1994) Planta, 194, 3 2 8-3 3 8) 0 0 
7 8C7K-f<fc?(^ e^O«3^STv^v>^(7)^T^j!lD*7>«?*l^lRT' 
l*fc<, 0 t )i;j\<mnmzb1%$ltf£Vfco'&-?r, RN7-t'CL35tf7t 

■Z tilU±.i£.ffi \sttiPr>tzo i&fi s Physarum po I ycepha I urn 
R N?-t* (ApN, NpNtBBS) Sf>'l»R NT'-ifA (UpN, 

CpN^BSSi) 39<^^fi^«tt«r€>ORN7'--tfSi$ffi-r5t, e'Hv>«« 
tK^jrSCt^T^^ (077^BS) o m-^JWDRN^-tfUilC^^jsJc 
* *l, 07 7 C<7)^^^ MUC^tlTt^tgrS* *«77^^> hllR NT-if 
PhyM)8W^^7MP (07 7 D) Tt>^E3T*o^« efiKO^'Jv^ 
raSBtiO 9 *> <T> 5 <B S ZWm&fciZ <t U C 9 U T@^iCJ5)3tT 5:^?^/; 

*><O^€^ffll/TRN7'--tiAt«(C-<> + iAr_.>3>«c830U/S:^^^ 
KJU (07 7 E) ^eO'Jv^e^COBBSfflttftBlJEU^o 4«O^Jffll»SS 



fco**i*7:7?>>httiffiiS#te< (±K#fB) , ^mbfc^fifeCDBiTjtf v 

fbft&TttElfcLUX^Cfc^^ fitot, 2 2£tf 2 3tt<OBB5mG*ll*fiU 
RN7- tfTCD*^? MU (07 7 A) Ultt3B*it\ Ua XtfP h y M>*<biS1$5 
CO*^? Ml> (0 7 7C&VD) #*BBSStt2 4 £ RJftT 5 C t ttT**i><> 
ra«C07 7 ECORNT-tfA;*'^ MU? 2 flOR&T 4 v^Bfffltt 1 

6Xlm 7iiiq«T**L^ cn^an^eiefrtt.toi:, 5* *s»77^ 

/ > hCD* t T fc#-f 0 fc+7>7 I* tt < , SS£*E?U#ffi(C Uftffi 77^' 
>>r*COiIfc*af£T* (1217 7 B) o C<7)H^t>, 

«3' -l4Vj?^U7- tz^tttC^^n^feCOlcitlTt^ (Pieles, 
U. , Z u r c h e r , W. , Schar, M. MMo ser, H. E. , ( 
1993) Nucleic Acids Res.. 21, 3191 

-3l96;Nordhof f, E. 6 (1 9 9 3) Book of Abst 
racts. 13th Internet. Mass Spectrom. Co 
nf. , Budapest p. 2 1 8 ; K i rpeka r, F . , Nordh 
off, E . , Kris, tiansen, K., Roepstorff, P. , 
Lezius, A. H a h n e r , S. , K a r a s , M. HiTfH i I I en k 
amp. F. (1994) Nucleic Acid Res., 22. 386 

it 2aC0t'^^Mtao^Sv^7 v Jl'€^U. MALD I &K*stf *|g£#?-C0 
T&Mffti-XnU^* »Jt,t'L5WBT'*5Ct^Un^o 07 9Ali« 

%7jkto iSfUftT^**'^ hP> h y- kittle * >U A T = K^^c^it 
JCUIST'^fJ, -t?Lfr^t, T hy y^cojgfittsm* 

-?/:c HU7 9 BtC*W*KM7l«^«l/->^J^y-rXi±ti»>|l^^ 

? HU4:l5«T&*o Dyna I >*^/\'-:> 3 >&ic#tT** 

fclCfcfiUwe e n-2 0 ZiJQA* t. #®9mt&&<Dm%lif**TZ t 
tlTl^ (Tong, X. tSm i th, L. M. (1992) Anal Ch 
em. , 6 4, 2 6 7 2-2 6 7 7) 0 Z<»*l>5ktt*U&?t> 

9t?Ttt, DN Av-*>v>?C9l§£{cUII«S8nc< *>»«*ttffcf 
lZ**)ZDlA*C)1&Sm*Zt*L&<7)m&tmt>i\fc (Tong, X. tSm 
i th, L. M. (1992) Anal Che m. , 64, 2672 — 267 
7) * H**»lc;RirrCtt*9$»*«:ttl*r*fc»U:, 5' -fc'**><bR 
N A in v i t r otf^fita (4 9 n t) CDB^XtffcliCia U TftilCD^ 

XitSl/^fil^e^ifflrT^t. 1 OmM CDTA*#fc9 5*6*JUAT5 K 
(08 OD) #8£/>8mtcafeW$&?&*o C D T Att 2 flSAf t>W^ 
Mbat UTf*ffl-r*CO?. R N ACD@W-&;5tFH#«£<0ffm* f 
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t3-hU£tttttf-X (Dyna I) ffH<D 5 * 5fc*€£-C:7?? * > h t>flj 

<bf£&#e>ttHdT***£7**t*KU£o z<z>ffl«T7n-*u:*-x-y 

' -k'**MtDNA (1 9 n t ) hU7" h7lf>>H>*jA'- h U. 
««W«?$tCMALD I atfLfco ^ hUyhTtf->'>-t'*^>ffi5f^fflCO» 
HfQtttCt»ttt>6-f. MALD hJHC«H»<0a^UI5«>e>n«r^o^ 
o tOf^ftUCC, ^H/7'h7fy>tb^fMbDNA(D ; ty7-1f7'^7 

h<Dv^;u*>#ai<*n/io h y 7 ( p ka3) ^Xti 

MALD I SHyat^+ClRitid'SA'tt^Tftio *<^*iIt(C. ^ 
h U7* h7t'y> £ffirttt'-X*<D@f*0®(C@JE<bT * i: . I5]-*S*l*«* $ 
tl^t^ 2«(7>5' -t>fMbDNAK?4 (1 9n tM27n t) t2«0 
*«BDN ARFJ (1 2 n t JS.l/2 2 n t ) t*-^t#{C<>4r 
- hl/c, t*-X«:tttfiU, &*3&<>jfe*L,X:&. 3-HPA MALD I 7 h 

UT#^*»o^ 0 t'^^>-!b«3/t*-XCCe^LTl^frgj!P 

<* tir. ^hurh7f>>/t'tf>«^^««r5tfii?n5, 07 9 b 
wife>ne 0 ha^yu-?^^^ kp> hy-tcj:^RN Aun<n& 

«Ttt, COi^^TTSRt^'x^ hJU^»gg<0&*^K$nT^* ( 
Limbach, P. A. , Crain, P. F. StfMc Closkey, J 
. A. (1995) J Am. Soc. Mass. Spectrom., 6, 2 
7-3 9) o MALD I AT 5 K0>* t^fcJS^T^^ 

hJHCit«LTSIKI{C^ti4!a»T'(i^t^ (08 1 b) if. H$?£i&«cd;* 
h;ucDH^(iC D T a/*;uat = KSg*Ott ^Mtttca** n/^o 

ja^t>afc#r^c:Jiit>n4o ^^^6. eota, cdt axi*2 s%7kmit 

7>t-OAS^t*^7^ K»>ft<0«^(Ctt, »K««(c«*<c^^;n£ 

ra<bj!f«**nfco inin 5%*^b7>^^'7AC7)ii^icfc«t»MT*u 

, C^ttlSlll E D T A51/C D T A * 11)8 p HCUM* * fcfeffl U/tCO 

t, NH 5 ^2jQ^<^>ff^^gU:o/tCOfc-t : f«Te*o 

^ hU7-f«7t'y>S3- h L/c«ttt'-XtCj:*»(l« RNAv->r>v> 
^tcafflT'#*c:^:€5 , -t'**XbRN 

A in v i t r ote?I13j (4 9n t) CO R NT-tf Uz mit^-O^TsLU. 
Vtc (08 1) o RN7-fU2 t^i:i'>+2^-y3>M^tl/:^ 

€'>*<r* (08 1 B) o ^^^7 K^C0v^'7 v >UttiK«{bL.Ti3»J^ 

fflL>t«»>ai:>Sfe»fl^'>«ffUTt^itt^tTL^o &oT. 77^0-» 

7>*fC0>i:»tC^7^Cfy > htiSltr^ctCtU RN7- b*)^bWtw ^ 
•v hRNA*@^bT4c:i: t>#jie»n*o ccoiS^. ^OttOKfcfctttW-- 
tcr*i:>mbJ5ftB#IBJ^S^. RNACOBBS^W^bU^o 
«tt«V2 2 

f^#$y5<?-€:fiefflr*MfTDNAv-<r>v> ^ ^MXH^«f St^ V < 
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^-f^-yu-h (MTP) £<Sr!EUTiI>5r<0DN A#4ft («!ittfy-^>-» 

y/ADN A 
P CRAMS 

ir7-f7-tLTyJ2d (C ATTTGCTTCTGAC 

ACAACT. E?U##6 6) tffi^-f 7-t UT^J lid (TCTCTGT 
C TCC AC ATGCCC AG, B9UM 6 7 ) t^ffl L/T /? -?P fc' 
(^-S^PCRiKB^fTO^c *§PCRg*U50^ ( cr U tVADNA20 
0 n g > T a q — #M * *7 — iz (Boehringer — M a n n h © i m, C 
at# 1 5 9 5 9 4) lUs 1 . 5mM MgClz, 0. 2mM dNTP ( 
Boehr i n g e r — M annheim, Cat# 1 277049) &Zf&7 

0 pmo I mtOt U£ 0 5 #15 9 4TC0>8L 3 0^|B]9 41C, 
4 5»W5 3ts 3 08>ra7 2 r * 4 0 *J i§ U 2 #|S) 7 2 *C(Aftt* 

--Kbtz (0 8 2 A) o £*U=f*?U**Ktf>j*/£lid dH 2 0*1 0 pm 
o I/// I tU 2#ffij8 Ott 5#|BJ3 7tTO^aA'- h L£„ CCOSg-fc 
£-2 0T;?#7*L> 7'Jd- hfctf&Ufco 7»--JU Lfcttlfc* ? 
f K1 Opmo U30^B3 7 tt-f hT* C £ C<t U X h 1/7* h 

Tk* hb/cflHStttf-XI 0 n \ (1 Omg/m I ; Dy n a I , D 
ynabeads M — 280 streptavidin Ca t#l I 2. 
0 6) iZ&^Lfco tf-XSJiaU PROBE 5iit i/ — J r> is > 7 5LR>i&%B tt 
3k*mWi*mx J >'l<X*\HzmXtz Q ^/J-TAG 1 "5tX/5 — T AG 2 (7)15 
££gJ5Kf Sfctt* 5 7*10 2 5*Ct 3 0t>H1 6tT-f> + jA'- 

*#0. 7M?I>-»NH4T'2l§]jft#U ?M*fltt&|g£#£&tt£ 7 7<7 
DDH20 1 a< J €:ft)*T£acaf£*f&&?§JI£U> 2#(B)6 5*CT' 
O**'*- h U tWO. 3^lt7 hV77^M (T-fe b=- h 

UV* (5 0/5 0. v/v) <K tef03-t KP^yf^'>l>», 10^ 
;uit?x>B9;r:>* = <7A) o. 3,i I *rfi^L. m&Ltco W$2-Vv K« 
^Stifi Per — spec tive Voyager— MALDT — TOFCOV 
-XfcfcUlgKJiAU *-^*7 h»^«^<^-K^^5^U f 2 0kV(OiS 
&ttttiU-T*-KTiI*EU*o MmtWM-M (M, (c a I c) ) iiJ*^tfi 
f£#e>g+*U $8fc-*iB!Mr (Mr (exp) ) «(* 1 7P h >fb#**>*TA * 

ffl^«»f$E*«C**tt*j8tt^ 
•*/Xtfr9-f-7-*y=fJMMMl (PROBE) attt*«Lfc. £C07m*<£ 

fflu^th/j-?nf>ni^-- K>5;stf6 k>3 oastfc i vs 

-1t^«t4C^lt*m3£5IMa»*ttaiU^ (08 2 A) *>rVADNAl*7 
7<7-/J2M/J 1 1 Sfc/SLTilMSUfco «Mft£ 



(^^43312 002-507883 
€:if(*U/c<» Q I A q u i c k ffii^^ t> (Qiagan, Cat 28104 

• »M*&C7> 5 #<7> 1 * 7*7-<^-*'j:JiM6#ft (PROBE) Xl*v-<r> 

^^v-jyrJlMMMI (probe) Stf5>-*>5/>?J5Jt; 
**fc h/J-^nf^HK^D K>5Sl/6 tP K> 3 0 

&Xf\Z I VS-1f^fflttC^lt4m3E^ffillC0tttt£Mf7UT«»L^ (0 
82A) o /J-TAG1 (G TCG TCCC ATGG TGC ACC TG AC T C 
, E*U#^6 8) €^-f 7-ttT*$fflLT3 K> 5 Zfctf 6 **Mfr U /J— T 
AG 2 (CGCTGTGGTGAGGCCCTGGGCA) E?fl##69) * 3 
K>30MIVS-1 f^ttffttD^WiCttffl U * 0 77<7-*'j If ffi«## 
(PROBE) RMmT<»3kftZ&m\sTV4 <9V >^tc<|: »J 5?« U^c 0 
SfJ5§*ii2 0/iltL. ^-TAG177<7- (5 pmo I ) , /J-TAG 
2 7*7^7- (5pmol) . dCTP. dGTP, dTTP (*»;»**& 2 5 /i 
M) , d d A T P (**«/£ 1 0 0 f(M) % d N T PJStlfd dNTP (Boehr 
- i nger-Mannhe i mt3£. Cat#1277049 »LK 1 0 0 8 3 
82), 10XThermoSequence fStfi^ft 2 ^ I St/T h e r m o S 
equenase (Amersham, CAT#E 7 9 0 0 0 Y) 2. 5 U £ U 
/c ft 1f<^U>^rn^7Att57>ffiJ9 4*C, 30«>IBJ5 3t:. 30«>|BJ72*C 
»l/8#|SJ7 2-CCD«Hi**@»t Lfco v-^>->>^USf*5§*£ 2 5 I 
t L> 3?^ U^-^ K<7)iM«£ ddNTP250 /*Mt I, £&#l*fa-&-4 

t a g e*u ^ ffl ^ zmrnxx/mmm 

mm*') Zi*1\s*?- Kc a p- t a g 1 d (G A C G A C G A C T G C T 
ACCTGACTCCA, E*IJ##7 0) tcap-ta fl 2 d (A C AG C 
GGACTGCTACCTGACTCCAs E5l]## 7 1) t^^^lOu 
ni-as d (TGGAGTCAGGTAGCAGTC. E$IJ## 7 2 ) 

7-/5-TAG 1 M/5-TAG 2 ^^^ffifflU^o /S — TAG 1 fctP K>5>5 
lf6(0±afeCe^L. AG 2(13 K>30t I VS-1#4flS^13EEIC 

££TSo cn6(077-f7-CM^liddATPtdCTP, dGTPStfd 
T T P ^ -f 1 y > ? tc«t »j xtt L > «^<7)-S^?a(Cf5 U T4$naUffi^ 

«:^t 0 ^tcs^fi-rtj^fiiai^u^^^i/^^KtiR^u/jo mm* viz? is 

^-^^ c a p- t a g 1 Stfc a p — t a g 2 
AG 1 W-TAG205' ^(Z^fflfiD* 6 tt 

#M«t«$»ttKHi»T*o J.— /**— ■tf'^af 'J ^ l/^^ K (un i-a s 

tr-5ffi#2*a#-fcii3ir7-f^-*ffiftr* (@8 2) 0 

: y>±^-V\utt1imm.l-\ZZ.(F>ft=i-*tt\,^ P ROB EXli v-*>v> 

K<7>^€-JS^T5«t 9lCfc£&£sjfe-;*U>t« famish* V 3* ? Is** K€ 

1 iSWfa^COP ROB (08 3) 11^*7 2 8 2. 8 DaO/h*t^e 

-^^^Tc ^nU|fjmj|7 2 8 7. 8 Da€t>-35fc#fi/?-T AG 1 (C«*5 
T*o 8 4 9 8. 6 Da<7)bf-^U4m?S^M«U^«^(C^r5o ZtlllB 
^S«r§{C^T"5o CC0ai%(0ltJ«*H8 5 0 0. 6 Dan^. ^xn« 
^«(S^^r**fcf-^U^&u<ct^ Etc. /J-TAG2(i««$tifi:/?- 

tag 1 oKifmrnzfts z<r>tt<»m®m&i7jn,T^Zo 

c a p- t a g 2 \s tz bom&ifo (08 4) 7>-?*9 3 3 1 . 5 0 

60tztz 1 llCD:*:©^-?*^-*-* ^nU85?^U^^K<7)<*JHw«*f3TSo - 
tltt^«IS%<7)ltJf««^9 3 5 5 D a T*4**fc£»^tt1||$^To 

*05M*fi-r^<-7-ti^-tt-f, /?-TAG2o*a'ffl»<*nT^* 0 
-tH^r5^»c ra-02«c7)y5-r-T-5)ic»/?-TAG i m^j-tag 2 
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Cn6(0^7<7-T'd dATPtddCTP fcfflu* 2«<7)#l* 
±HOJ:^C t (fl*tf***P ROBEr7<7-) Offifr 

?:/5-rv-0)#«L tt*tt*ftHNSM. PROBEi81fcCD*«i?lCteET3 

^Ttic ? rx'lf < >K J: »J ^a^«C0T * - *> 3 > * f ijffi t « 5 

o WK, cco^asU*x;u-y-y hfcffl*£«>ic:gtMbT*;:fcA f T* 

Xttffl2 3 

hp* hU-lC<i:S:*5MSai 
2 

^rVADNA 

&*mv; u d n a uMftattftfli** 

9 BtK 1 008382) o d (CAG CTC TCA TTT TCC AT 
A C (E*U#^7 3) ) tPROBErT-fT-at^U^ (087) * 
WTOiSig : H 2 O 3 . 0 ^ K Kfctim%i 1 . 0^1, PROBE7*7-f7 
-1 . 0^1 (lOpmol) tfc'-XdftJiu 6 5t:T'5#ra, *^?3 7TC 
?10ftSK>#aA'-H/)t 9 MOTT 0. 5 /i K dNTP/ddN 
TP (§5 0^M) 3. 5 m I XtfS e q u e n a s e 0. 5 n I £ijfl;lx 3 
7TCTM 0tfSK>*aA:- hU/; e 
DNAOT4ffl3 

¥>t*aDN A*£fi£T**:»(^ UMBSfet T 4 DNA*'J*5— tf (B 
oehr i nger — M a n n h e i m 

Cat#100478 6) JSfcttR&H^^P ha-M^ot 

2 0#|SJ1 1t:TS«SU?to 

«i«tttWTta£tafe«r«fc»Cs wwtto-^oacMALD i-tof 

DN A&ftttlt 

PROBES«5H, ±J»*»T. t*-Xlif7 0 0mM^I>»NH* 5 
0 K *UT5 0mM^X>KNHi 5 0/^1 T?SSfe>*Ufco t-Xt Ha O 
2// I 4>T8 0rC2»(BJ«l«ftr5Ci:(C«fc»K L£S$ffir£& tfllfiffllClS 
Uti3 il«MALD I - TOF^IC^l,/c 0 

KfiBKMMALD I - TOF77^^ hP> hU-lC«fc5^*Fo 

•7 MJ.y?aj8>ft (1 : 1 H2O : CHjCN4>0. 7M 3-k KP + vfcTP 
U>Ks 0. 0 7M-m*<4^X>KT>^-'7A) 0. 6/ilttW*-r7 
MT*+T»RPROBEfife0. 3 /* I fciR^T* C tic* UttttlM* SI 

X#-y hUT^aSfiPe r spec t i ve Voyager MALOI— T 
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aiarr s&MtM&n * sitter i;sMtti«^T * * <* ? KittxtfEXt 

Lfc, hffttXl/PROBEEfcffl^-T^-tt, C KRA-F I d ( 

CAG CTC TCA TTT TCC ATA C . E?U#^ 7 3 ) BtfC 
KRA-R bio:d ( A G C CCC A A G AT 

G ACT ATC. E5IJ#^7 4) fctfco CKR-5l*2#|S)94t;, 45 
l*IHJ5 2r, 5W»|BJ7 2tXU f 5#IHl7 2 * * ^P^ %) 

itttU/co 5 O^ltO, yyADNA2 0 0 n 9 , Taq-#'i> 

7-t* (Boehr i nger — M annheim. Cat#1 596594) 
1Uv 1. 5mM MflCh, 0. 2mM d NT P (Boehr inger 
-Mannheim, Ca t# 1 2 7 7 04 9) . ?MMfcIE:/7 -f v - 10pm 

0 I Stf 5' fc** ^Mbasr^-f^-S pmo I ££fct>tf>fcU/:« 

£ * * MbmHoaijix van* 

X hU7* h?t'y>4 a- hUfcUMSttfcf-X (lOmg/ml ;Dyna I 
, Dynabeads M— 280 streptavidin C a t # 1 1 
2. 0 6) 1 0 M I £ 5Xfi^i8i|[ (5M NHiCI, 0. 3M N H< O H ) 
iZWX. P C R5F&#4 5 a I KDQitrt: (PC RJ£fC>a5 ^ I U*m>*»ffl(Ct 
oTi5t>/i:) 0 3 0^B3 7t7-f>^ i <-y 3 >CJ:Ue^ i)te»T 
tco Mmi,tzm&* 100mM NaOH 5 0 ^ I TS^rafflSMTfftt^ 
^. 50mM NHiOH 5 0^1710, 10 mM Tf i s/CI (pH 

8. 0) 1 00 m I T3@*ill/fc. 1*ffiDNA*PROBESfSO»Stl 

r^-f7-*ya"ttit#fi (probe) sjfc 

Sequenase 2. 0 (USB C a t # E 7 0 7 7 5 2, if »S4 
t') ^fflLTP ROB EEfc£H*SU£o dATP/dGTPiddNTPU 
Boehr inger — M annheim^S) X¥ Lfc (Cat# 1 27704 

OF»JIOV-X^lCa»AU. hXl>'^«y -f y - 5 Xlf 3 0 

k V<7)ia5Stttii';-7'^- KT»(£Ufco A««0)W19^t (M, (c a 

1 c) ) (*«C^lB##&lt*U IBMflMi (Mr (exp))iflUPROBE 
S«W*^(Ctt^*fi^^^-C«t4rta«iEtfir!ffiLT3*3t:U>£:1 /P h> 
<bfl2ll§<0ttT&*o 

mm 

tt*^fflf**»&7>^AtCJ81RL*: 1 OiSCOD N AKI4WC KR-5«6€^ 
^fU/iro E3IfiH*DNA«:PCRii«U. iHftfi^CT)^ M 3 - h^DNACOffi^ 

•;7"^u;u7'5 Kyju«mj*»s^*fec^»;^:wu/c (08 8) 0 4 m<nu 
%wzm<nrf> k^^u. c k r-5 ^p^tes^-ft^^n, ffe<7)6<s 

Ufe (08 8) o 2«<0/^>K* f fi**n^*^(Ctt, ff^SJl{£^<07 5 b p 
t^^t)0^a{K^C7)4 3 b pCO^&TtaacftfcT* (08 7) 0 HS(7>/< 
VK^ES^n^Ctt, Tj-£li:tt,7 5 b pT*«J, Hft^StfiCKR- 
5»Sta^t^U^o ^TQ^tfl9r5n5^/i^ODNAtt«HBt* 

ftmommfttx (maldi-tof) i^ijdna^ml/^ ^hurh? 
tfv>^p- hu>t^fia^t2 : fce^i / ^2*a(DNAisi4$«, ±i«*»6>a 
HLfcatfl-tfrufco ei8 9 Att*u7^y^7$ Kyiu««mn (®z 8) ^ 
e.<oeii:j:ij^fp^T*«tfiia?nfcONAKi^x'x^ hp^^s 
e^aa^<o-b>x»(Ditjm*tt2 3086DaT^»;> ^^aa 

i5^€:t)-D-tr>X0l«:1 3 1 4 3DaT*i (0 8 7 XtfSJV |) 0 ^&<7)^S 
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MfcB+ITUfco Cft6>OMtt2 3 3 4 9^^3 4 5 6 0 a7*4. fSS<* 
ftSt^-? (0 8 9 A) 3 1 1 9Dat*»K 7fV>» 

/mftJ<*ft£IJ<feSDNAHC0Bt»M (2 3 3 4 9 0 a) ICttffcT*,, fc2 3 
0 3 6 D aOM*fcoe-?tffg£«*ftfr#ofcCD-Z\ tf'J* ^--tfttfctett 
C7fV v>$ttfiQU£i:Jgfcft*o *SElCifi£T* 2OC0^-?U 1 3 4 5 1 
St/ 1 3 1 3 7 D a COM* £ftl*3 2 b p U£#:£ii<5^COBt* 

>>^ftl$n/S:i:#il«>n*o Ml 1 6 8 2 Datf)e-'?(i2 3 3 1 90a 
ICftFST* ON AO 2 (2 X 1 1 6 8 2 0 a-2 3 3 6 4 Da) 

o M6 7 3 2SU*6 5 7 5 DaOMttMl 3 4 5 1 Xtfl 3 1 3 7 0 a 
0>fcf-?O2W9*HFT*»K 7794DaCOtr-?tf2331 90a(03«?5 

#e>C0*t«DN Al**^? hD^77 (08 9C) UM2 3 3 4 9. 6 CO 1« 
C0tf-?£M2 3 0 3 9. 9 0aC0*l,</Mufc:-?*^-fo MO***.* 
li?(De-7ti7rVv> tfftto tftfz m&SfflZMix* # 6» (0 

DNAC»«Jt5 (!tKKl2 3 3 4 9 0 a) <, M<0/Jv«? oCOt-CmT' 
f7'»^«l?nTl^uH-iM^r5, M 1 1686. 7804. 
6SI/5 8 5 2. 5 D a O5HC0 3 {SCOf- ? li 2, 3 W^^C^t * 

o 

##J*WKttttl!? tl/cP5 : '->U 0 N A^tfT 4 D N A M * ^--tfCO&S 

c«t uhhid n a# sparse t^-es 5. ^ats^atf* e 

C0DNA*T4 DNA<K9>7-bm3l$i:^L/; 0 El 8 9 BtfAfP^ 
DNAA'&O^f hP^77^t« »£H«ic**iST*fc?-?ttM2 3 0 
.0 8 DaT**K tti»<* tltcTr-'- >*B£CNt£ S ftT^* C t fc^To M 
13 14 0 DaOS(^«^5, 
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? ho^7 ^ttT^ - >^fittt« nrt^^s^aD n Aancwfcr 2 

3 0 0 4 D a CO 1 «C0e-^€^T« ffeC0£tr-?l*CC0DN AO^W^C 
ft#T*o «MSM1fcttJ:&C0<fc dC*CDMCDH£ilBlfcKJ: »J#tfrT*C fc fc? 
# * U • * C0«C0Efc-piilft81fc# 6 ft *«&CDM U TtttfT * C 

co rr9-f*-*u=«M#ji (probe) j s^tu. i*it 
#ftT*j^i::fcUTit<5Tfi£#«Tscfc>!rr** e ckra-f4pro 

BE^-fT-tUTffiffll, dATP/dGTPMddTTP 
Ki:LT<£fflU*: 0 :77<^-#J|tfS££»£Ot§£tCUAGTT<fe«K 
C0i«£CtiATT'&* (08 7) o #J&-r*Ml*B£3!TM*6 6 0 4 0 a 
*K *5feTU6 2 7 5Da?*4 0 P R O B E £ 2«C0«i*D N AK*ffl Ufc, 
^^hP^77 (09 OA) UP^eON AC#f£r*M6 6 0 4 D a £ C 
KR-5**tt2£{*TC#f5T*M6 2 7 5 DaCDf-?£;j*T (SV I I 
I) o M5 6 7 3 DaWt-7UCKRA-F(^(Bti (B+KM 5 6 7 4 
Oa) o <feOt*#fcim*K7><rrL,£ (09 0B) „ R|6 6 0 7 Da^t-7(i 
fH^tfj&ifc^lCtffcU M5 6 7 7 D a COfcf-? t*****:?*^ 

j&t*cot\ cfttt$jE3tc*^£-&DN Atraie^ftip *coffccotr-?i*©3? 

^firriZttt$5(PR0BE), HlC, f*IBJtftffi2 6i:^t<t7C, 2 





st n& a 




K £ f ! A ft flU & U 


2 3 0 3 6 


23039/23009/23004 


1 J £ 91 A (4 (ffl 


2 3 3 4 9 


23319/ 23350 


* £ A H 60 & U 


13 14 3 


13137/ 13139 


X K A ft flIJ 


1 3 4 5 6 


1 3 4 5 1 


PROBE 








6 6 0 4 


6604/6608 




6 2 7 5 


6 2 7 5 



m&0J2 4 

^>5f7U^^t c-PROBE 
g (tc-PROBE) CO 

£*<b£**lUfco T'^'^^V/^^MA I VitfiT (□ K>3 4 7X^3 6 0 
) , T^'j^WflEJI^ (U K>1 1 2«lf 1 5 8) KXfT**)**^ 
/^KBJte^ (=3 K>3 5 0 0) £til*U£e h^tt5fflC0^S 

tt©ttnia u Talcum? * >to 

PCRii« 

t hE3JfllJ#y/ADN At PC RiC^fflb^o P^A I V, 7*E5U7*B 
a(£^C0©7>O&if«(wffiffl U f 5 -f T - UTBfiOa UTfiio 
TtfA I v : 

A3 4 7 F : 5' -CGA G G A GCT CAA GGC CAG A A T 



-3* (EWH7 5) 

A 3 6 0 R-2-b i o : * 5' -CAG GGG CAG CTC AGC 
TCT C-3' (E9UM7 6) 
7**E : 

T^E-F : 5' -GGC ACG GCT GTC CAA G G A— 3 ' ( 

mnw*k7 7) 

T^E-R bio:*5' - AGG CCG CGC TC 

G GCG CCC TC-3' (E$«#4* 7 8 ) 
7*tf B : 

7*B-F2 bio:*5-CTT ACT TGA ATT CCA AG 
A GC-3' (E*IJS#7 9) 

T^B-R:5* -GGG CTG ACT TGC ATG GAC CGG 
A- 3* (E?"JS#8 0) 

*fc'**Xto 

Ta q -tfij* *7-Mt 1 0X<SW>ftHBo ehr inger-Mannhe 
i m ( K<-^) #e>BIAU dTNPttPharmacia (Freiburg 
, K<*y) *6«AUt, JgPCRSltS*li5 0/. I tL, 0 
p m o I x 1 0%DMSO (v>f;^;W^>K, S i gma) (T*Bi!<£ 
^COPCRtcaOMSOU^L/^:^) . ttfit l/T«ffll^yADN A-2 
0 0 n gS(/fl^il$2 OO^MOdNTP *£-fckC0fc Lfeo Taq4fJ/7 
— tz'1 UZtotLZmzteteZ 8 OlCiTftlttU^o PCR^U55)H9 5TCCO 
fc> 30«>(B)94t:. 30f^|BJ62lC. 3 0 H>H 7 2 t: t 2 iM 3 0«>IBJ 

94TC N 3 08>|HJ58t:, 3 0«>IU7 2 1C € 2 tf< 30«XHJ94t:. 30 

«>W5 6"C, 3 OH>(B3 7 2 t;* 

3 5^-f^VUm^J&U, 7 2t:T2 7>|BJC0«»#ftB#Bi:U^ e K»Jja*ft<r^ 
ofc7*7<7-t5J^U^f KftR4T*fe»i:> flfflttttt "QIAquic 
k" (Qiagen, K-r v) *v hTfllfiU, «8fiia^TE«W?a (1 Om 
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M Tris-HCI, ImM E DTA,^|r. 0,5 0 n L TiM I, fc 0 

Dyna I 070 h 3 -JUCfto TftfMMMtttt 1 0//l(DynaBea 
d s (Dyna I , M — 2 80 S t r ep t a v i d i n) 5/<l Cg^t, 
3Ete£tf/c«> "<>*:/U?;* t c-PC RJxffccDfcfci::. (t'-Xlcjg^ L fc) 

3 aw** ««wtt * r-iu u fc. 

tc-PCR 

p c r SfSc u^<7) y 7 < ^ - * ffift L tz o 
(TtfA) P 3 4 7 : 5' -AGC C AG GAC A AG -3* (E?U« 
^8 1 ) 

(T#A) P 3 6 0 I5' -ACA GCA GGA ACA G C A — 3 ' ( 

caim s 2 ) 

(T*E) P11 2 : 5' -GCG GAC ATG GAG 

GAC GTG-3' (E9Q«#8 3) 
(7**E) PI 58 : 5' -GAT GCC GAT GAC CTG CAG 
A AG- 3' (E*U#48 4) 
(TtfB) P 3 5 0 0 : 5' -GTG CCC TGC AGC TTC AC 
T G A A GAC-3' (EWI## 8 5 ) 

t c — P ROBE \&±JG&~? = 7 4 1 OpmoK Thermoseque 
nase (Ame r sham) 2. 5U, Thermosequenase I8W 
*2. 5^L, i6t/(C^^dTTP 50/iM (mmm) Stfd d A/C/GT 
P 2 0 0 /iM«r^t»gg«2 5 M I 4>?»»l/; 0 «^tAhAfa-?« 

fAT>^-OU (pH6. 5) f"';3-y> (lOmg/mL, S i g 

ma) 0. 5^L,H 2 0 25^ Lfi^l^y-M 1 O^L^PROB 
E -fc;H 2 5 fi LlzmX, 1 BIB4 t7<>4^A'- a^;. 1 3, 0 0 0 g T 1 



tefi 2002-507883 
*^->UT7jfe>*U 18Mohm/ 



cmHiO 1 //LCBBjlt^ HlB»L£DNACO0. 35//LTUZJ-h€ 
ZT>l,XWHft$-Yy h7<^^l77h«j 7 ^^5j[ (1 : 1 Hz O : C 
HiCN*0. 7M 3-tKD*yeD'J>K (3-HPA) , 0. 07M? 
I>»T>*-^A) o. 35H tl^U, Thermo Bioa 

nalysis Version 2000 MALDI— TOP £<$5*U, 5 

LT*^? h;ufc»a|Ofco 777-/>KOail^fi (Mf (c a I c) 
) ttR^fflfifca^gtJrUfcp £fi£ (ATCG) n. *U!f*?U**K (3. 6 
-1 8 k Da) *e>£#Ufc#ffi«IE*fcEL£o 1 ~ 3 7 5 0 0 D a />>6> <7>» 

em 

to H9 1 uimnxxztoMt sa^spROBE^o-j i o<bjs 

fcT-HB#K<$EL£ t c-P ROB EOSMALO I - TOP MS^f rWU 

n+<nm * co^a^s(4 t fflau:it{£^#j« ? * * . 

E)9 1 lC^-m*4tfTtf Vtf?>/f?KA I Vit{£^<7)** 3 4 7»U f 3 6 0tfc 
K>3 5 0 OTTJU^-VtcMUT**^?*** 



m VIII 









86 


3688.40 


mm 


S'-AGCCAGGACAAGTC- 3' 


87 


4265.80 


347Ser 


5 'AGCCAGGACAAGA-a- 


88 


3986.60 


347Thr 


B-ACAGCACCAACAGCA-SOeO) 


89 


4604.00 




6 " - ACAGC AG G AACA G CATC -3 ' 


OO 


6181.40 


360His 


6-ACAGCAGGAACAGCAG-3* (112) 


91 


491 7.20 


SSOGIn 


7* 'J B 


5 -GCGGACATGGAGGACGTG-3' |I12» 


92 


5629.60 




S--GCGGACATGGAGGACGTGGC-3* 


03 


6247.00 


112Cya 


B ' -G CGG AC ATGG AGG ACG TG C-3 ' 


94 


5902.80 


112Ar 0 


6'-GATGCCGATGACCTGCAGAAG-3'M SB) 


96 


6480.20 




5'-GATGCCGATGACCTGCAGAAGC-3' 


96 


6753.40 


1&8Arg 


6-GATGCCGATGACCTGCAGAAGTG-3' 


97 


709 7. 60 


158Cys 


J :p*«j#*w<*h b-ioo 


9 5 ' -G TGCCCTG CA GC TTCAC TG AAG AC - 3 ' 
| (3500) 


98 


7313.80 




1 S ' -G TG C CCTG C AGCTTCA CTG AAG ACT G- 3' 


99 


7931. 20 


3SOOGIn 


| 5 1 -G TG CCCTGCAGCTTCACTG AAG ACC-3 ' 


100 


7587.0O 


3S0OArg 



nnm2 5 

y/ADNA2 0 0 ng, Taq D N A#'J / *?— M 1 Mg C I 2 

1. 5mM, dNTP 0. 2mM, f77<7- 1 0 pmo I S^kf^f Mb 
ifiy^-f 7-6X«8 t-£fc*2§*5 0 fi I $ 9 67C7-t*?P* -f^-ru- h 
O&OxJUCttla.. PCRSf5^3 Slr-f^^SI^U/io ttjtib^ (N. D. S 
inha, J. Biernat, H. Kter, Tetrahed. Lett. 
24:5843-5846 (1983)) C^TBRUPC R77<7-(0 



I*V>5 : d (tf**: TATCTGTTCACTTGTGCCC 

. E5IJ«^1 0 1 ) 5tf d — C AG AGGCC TGGGG ACCC T 

g , mm^ 102) ;i#v>6:d (ACGACAGGGCTGGTTGC 

C. E5U»#1 0 3) fitfd ACTGACAACCACCCTTA 

AC. E?U»^1 0 4) :i*V>7:d (CTGCTTGCCACAGGTC 
TC,C?l|#t10 5) Sl/d (t^f>-CACAGCA 

GGCCAGTGTGC. E5US^ 1 06) :i*V>8:d (GGACCTG 
ATTTCCTTACTG, E?"J## 1 0 7) Stfd (tf ^ * >- T G A A T C 
TGAGGCATAACTG, E5fJ#^ 1 0 8) T<f>5 0 

(5m NH40H) 1 0^ 1 ^ottsa^x buy hTb'>>tr-x (d 

ynal) 0. Img^JD^ 3 7 1: T* 3 0 #!SW >=r o.^'- h U /c 0 

^tCt*-X«:0. 1M NaOHTSlT5 7>raia3L/c^ SST 5 5 
OmM NH4 0HT1lsl> *l^50mMTr i s-HC I 71 @>$fc^L7co 

7<7Q^Y^-7l/- KDS^i^T'yft^v^-^-ya 4 
@-fo5U5U^<, 1 i^n^P^-f^-yu- hT*^It8 4©<T;jS^ (217 
7<T-X4lHlSrt5/'7 , 7<v-) tSI^TSCt^T'?** @Sib1*^»S 
m^iiHC, 1 X£JSSW>SL y-t»W70-lO P fnol, 
dNTP 2 5 0mM. d dNT P(0182 5 mMS^T he rmoseque 
nase (Amersham) 1 - 2 fc^fctSS* 1 0 I OSfl5«^^§ 

v>^J5fDtt 8 Or 1 #!BK SOTJI^IBJ. 0. 1 Tj/#CD43ET 5 0 X:— 7 2 
t;&tf7 2TC 5 7>(3c0^^<^U>^ff : €^Urir-7;u^<^7-T5l«i 
U£„ *(Ck"-XtO. 7 7l>K?>t-^A, ^C^TO. 0 5M7I>K? 
^-OATjJfcfrLfco ^Cbf-Xt 5 OmM NH«OH 2^1 *-e27>fBJ 
8 Orj*Tftl«H-*C:t(CJ:*j y-^>*»^«|«jftbfc, iltMALD 
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7h';7^^ttK t e r 6 (Kter, H^^^N a t u r e 8 i o t e c 

hnol. 14:1123-1128 (1996)) (C|g«? ftTu*<fc ? C« 
«Lfco C<0ta#a^h'; y^^^ja^^lR{c«*T1. 5 2«Cft|R 

L/c„ #fR^ h'J7-?^iao. 3>< I €t4*42-y-y hctu*. *3Jft<bStt£ 
ft* ##r14l#)8>fc 0. 3 I fcfiOit/co Per-sept i ve Voyage 

+ 1 8. 2 k VCHftU *-*fv OkViTilf^;, A 

tt5 0 0MHzxV>'2Mbi$*r5IfcU a***^? Ml4*4 5 SiftTOCJ: 
MWHfc Lfc (Savi IskyfcGolay, (1964)Analyt ica 
I Chemistry, 3 6:16 2 7). 7^7A^ hn>-^-Of7* 
;Uh«IEft<£ELT£fcf-?ft|EJ£U E?U 2fl(^v->r>y> 

7e-9<ommnmm*mmi,T&x'<?hfi>sntoiE[,fi: (d. p. li 1 1 

le. T. J . Cornish, M. J. O* D o n n e I , A. Braun, 
R. J. Cotter, H. Kter, Anal. Chem. , S??I4>) • 

(G r e e n b I a t t 6 (1994) Cancer Res. 54, 4855 
-4 8 7 8 : C. C. Harris, (1996) J, Cancer, 73, 2 
6 1 -2 6 9; #1/0. S i d r a n s k y tM. HoMstein, (19 
96) A n n u . Res. Med. , 47, 285-301) „ 5?^3Elltt ? P 

- >m£.m<r>&*i ots* ft h *> , -*a«cK(c^scft ^«tti 

$nrt^»#Tti^^Z)Wv-^-o««€^ot#?ie>n5 (Ha i na 

u t 

6, (1997) Nucleic Acid Res., 25, 151-157 

fcCftUfc-* hVyVXtGC 1«0>MStttt*A'*-C8 4®CDv-*>v 
>7fyLfc&1&& 1 ^ I WTW7'J3- hftiBUfco El 9 4 U 1 «C0^"-7<-7-^ 
6£fi£U£ v->t>v>'^t ? -^C0 1 flllft^U 4iB<7>.*^? Mi'ftMfcfcfctO 

* > £ ** ftteWT £©CH£T * ZttfT-Ztz* It£ttft0>tDW 

#jtc j: »j £ u ^ttffit ? ft r ^ < ^ -stt<oja (cttiatsit^Tt* 
ft itttr s c t c «* u no) > - >t > *s > ? \£- o # e> &w it tr- ? ft s©^ issu 

tt?-$*3LV^ flM*jk**t*/<-l,Ti**. 
V>5 ~ 8 tEHIStoTrSi £ 

M»8BCbfcoT*«»3 0 0-8 0 0coK*#«&?£i*V>#e>jEU^»£ 

f mo I WTt«tIfe$n«o 

*3fc*40!la»6H86#fr«fc9lC, MALDI-TOF MS CAM t hitte^CD 
x4rV>*E5U3*J6T*Ct« r ?*«o W:*-5< §»®JtDN Av-^>y 

^SI^-f^Pf yriC^L-, MALD I -TOFMSfttffilfttt/ty KtU 



^A?$£?2 002-507883 

S. G o h 6, (1995) Cancer Res, 55, 5217 — 5221 

) o p 5 3it<K^o«aw*, 6 o o om&i&z*9zt&&nif&m$nr\.**o 

y hi: LTiStfibfc (H a i n a u t 6> (1997) Nucleic Ac id 
s Res., 25, 151-7), 

v>5~8os^t pc R«naufco (si-^<^';>^7 , P7<;utfiifflr^«fc 
^ca^^ x ^v>coi««t£^bu, ^nw±««^r(cfitat«ffit>i:<, p 
c RSf5« 9 6?t^-f ?p$» < ?-7*u- ktjsjsu 1 flcoox^T^u/c 

iSfoft 1 lHl<7)v~>r>v>^SfS<7)UISi: UTffiffiL/: 0 ^ hU^ h7t'y>^ 

fi t U T@3E^t 1*aiONAJi«U^ e v - >r > •> > ^M3R(7)>Stt 

ft*i;5C0Tt'-xftT r i s L/C* 

°8t2 IflCOr^-r-y-fta^UT^^-rv-O^-^rXfCAMp 5 3it<£ 
^I4v>5~8iy->r>y>^l/i 0 Rfll^jSSftll^^ft L ft t^«tt(C± 

U*i»C^KIIfeo^7^^> h^7 0 5??U*^ K^*tft*J: -pCr-'if-f 
MALD I -TOF MSC^^^JRlCM^pIglTAMft^e^COr^Y 

hermequena s e WfiSaMJtfiHTKlR^^ v->r > •> >7jg& ft 

Bj^c^r^it^T^^^T'cnfts^si^t ->-^>v>^jsrt>« 

^-yT-JLlCifliS^*;^? h'J-7>ttffl1 0 0-1 0 0 0^DNA7l, 

ttajCA^rtffiS anger v-^r> v>^Ti$^$ tlT^^M (0. 5- 1 f 
mo I > K) oeHf»}T*5 e MA L D I Kf40>*iHM# r 4>&L*& > 

5?JS^2 6 

MALDI-TOF MS lai^O^ifiic 2 D N A£>ift&M$& 
Ml 

— J§itt4 3 T2*iB (d s) T*SDNA^^7 h y ^^^Bftu-if 
-fV-yy 3 >/<^Mb (Ka r a s ^, (1989) Int. J. Mas 
s Spectrom, Ion Processes, 92, 231) fftff 8#|5J 
hP>M;- (MALDI-TOF MS) CA'tUi, 2fi(7)l:fc 
aOS^ftST^-f ^>^»e>n (Tang & (1994) Rapid Com 
mun. Mass Spectrom. 8: 1 83 ; Tang^ (1995) N 
ucleic Acids Res. 2 3 : 3 1 2 6 ; Be nn « r & (199 
5) Rapid Commun.Mass Spectrom. 9 : 5 3 7 ; L 
iu6 (1995) Anal. Chem. 67: 

3482;Siegert6» (1996) Anal. Biochem. 243: 
5 5 ; &lfO oktycz6> (1995) Anal. Biochem. 230: 

205) , cnu^y^-tiffisis (pcr) «i«*>6^14)^c^u^ 

DNACWT*&f*<0«fcCtgtt**iT^* (Tange. (1994) Rapi 
d Commun.Mass Spectrom. 8 : 1 83 ; L i u6 (19 
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95) Ana I . Che m. 67: 348 2^^T e gert£(1996)A 
nal. Biochem. 243:55; StfD o k t y c z €> (1995) A 
nal. Biochem. 2 3 0 : 2 0 5) e 2 *0*$j£<b3 tl*<Dtt, JK* 
/**Mt/77>^7-;u;*5l73i: U*y*>?J £jE<t*>* -t(3*u:+ 
#$X*JU*-<7)a0i$4>K7 MJ y?*3U*4>CDp H^tTtS^T***, 
A^t^x'aru^^tC^uqaitK^ni^W-PAi^U^T** (Canto 
rfcShimme I, Biophysical Chemistry Part 
I I The conformation of Biomofecules. 
W. H. Freeman. New York, (1980), 17 6). fttoVa 

*ttJ*U8DN AUH-v-iftef&ZtlZZtimZtiT^Z (K a r a s e> (1 
989) Int. J. Mass Spectrom. Ion Processe 
s 92:231) if. LecchitPannel I (Lecchi 6 (19 
95) J. Am. Soc. Mass Spectrom. 6:972) 
9hV>*y*? (WC) \SL&M£lf*WzHft2 ti2Zti2.UtZ*1i%ll 
tt€ttftUT^* 0 IBIftSli, 6-7^-2-**^= >^7 MJ y?*fc 
ttfflUfc»*i=i*i60)ttllW-»#t«aL&^ 3-fc KP*->tfaU>» 
(3-HPA) XU2, 4, 6-tKP4y7th7iy>7hi; 7 ^^i^ 

. tflTMALD I #tfTfflK*4£lS«T3CfclC£iK d s DN AWBtffctfJtf' 

N A e Perspective Expedite DN A£-f££$fe 
ffiUT*'J:J5l?U:** KtMU (Sinhae, (1984) Nucleic 
Acids Res., 12, 4539), tirtTfflteH PLC««lfc fl E 
Wtt, 5 0 

*f*(1 5337Da):5' -TTG CGT ACA CAC TGG C 
im*5MAlfc. ««ii2 0^ I t*1 5/i I £IS»>SL 4^ I T'*HRU 

fc, 1**4*6 0#fB)3 71CT< >*a*C- hLifc. >HftMtitR««««:«(C 
, 3M»tt7»>* = »7A (p H 6. 5) 5/i L yi;3-y>5 ^ I (B r a u 
n £ (1997) CI in. Chem. 43:1151) (1 Omg/m I , S 
i gma) £im*X*y-JH 1 Q I t*M«&»»5 O^LCftliU 1 B#|B) 
EaTfiM*L*. 10#|B]13, 0 0 OXgTit^tt^. 'NUy 7 0%X 
^y-;UT)jc^ts 18Mohm/cm Hz O 1 ^ I (CfWHl/ft. 

KfiBKMMALD l-TOF MSCJ:5» MjSUfcDNAO. 
3 5/<L&7hij77^}8j|[ (1 : IHaO: CHjCN + 0. 7M 3-tKP 
*'>tay>K (3-HPA) , 0. 07M7I>»7>^-)A) (Wu £ ( 
1993) Rapid Commun.Mass Spectrom. 7: 14 
2) 0. 3 5-1. 3 M LtX7->UxmW\*—r»j h?* X?±TMU 
At£Jl„ Thermo Bioanalysis Vision 2000 M 
ALD l-TOF8I*«fflU h;Stf$ft*-f -/ - K*« 5 ;Ktf2 0 

*>wmmwM&-m <m, (cau)) 

»&ltlUef-^ttA^7Dh>W(1. 0 8 Da) *«U5I^T* 
t£*>$?SI*#^* (Mr (exp) ) $$8fcLA<, 8fflOtf-7 (2 0 0 0- 
1 8 0 0 ODa) *63L&Ufc*SII6fciES£r*'*? MUCttfflLfc. 

09 6 Al*£&5 0*#i: (£4Mft) 2 7t^« (&10*M, *t£l*Tte 
fflbA*a»*»«) CDift£*4)<7)MAL D I -TO FKM*'*? hM>T*»K U- 
1f-tfi73«< *Mb^WfllS«t«^lC±©*<t^tz|HSU^o 8. 3 0£tf1 
5. 34 kDa0>e-?l***2 7*(*»U f 5 0M<* 1 *SIU^*r 5 1 Iffi-f 
*>lC*§£f *• -1 6. 6X^-3 0. 7kDa^i:»«l / T^$of» 
«0>->**-JUtt** 2 7*^Stf 5 0«<M>***-f -7-l=««3U 2 3.6k 
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CG TCG TTT T A C tBK GTC GTG ACT G G G A 
AA ACC CT-3' (R*U#-S10 9) ; 2 7*<*c (««, 8 3 4 3 D 
a) : 5' G T A AAA CGA CGG CCA GTG TGT AC 
G CAA-3' (K5«##110) : 2 7ftft.c(IMM« 8 2 9 3 Da) : 5 
' -TAC TGG A A G GCG ATC TCA GCA ATC AG 
C-3 (EHI*41 1 1 ) TAofc. 

1 8Mo hm/cmH 2 0^fflLT7 h-y^JSHM 00//M«20, 1 0 > 
5£tf2. 5/*MimU: e 5 0 *f* t 2 7 ftfe Xtt 2 7 «#* e (7>W* * 
S8*»2 /< L ta^U, 2IT1 0#IBJ7»--;US tffc. :n6(0ift^0. 5 
^L*tt?^->i'7h±77h'J7^^ (5 0^7tHh'J^0. 7M 3 
-HP A, 0. 0 7M7l>»7>tz^A) 1 /i Ltlfla^U JWUfc. 

>/<?«Eitfi*(DX*V>4«-ffitJ«RT*fcaOPC R77^7- ((6, 
5* -GGC ACG G 

CT GTC CAA GGA G-3' (G?lj«§1l2) IjS, 5* -AG 
G CCG CGC TCG GCG CCC TC-3' (E$IJ#^ 1 1 3) 
) *&£E*IJ (Das6 (1985) J. Biol. Chem., 260 62 

4 0) a»6ffcfcUrt:o T a q V * 5 - if t 1 OXjgffijfctfB o e h r i n g e 
r -Ma n n h e i m (K«f7) #e>WIAU, dNTPUPharmacia ( 
Freiburg, KWV) *e»XLt *SEfc§Mtt 5 0 I U, §7*7 
-f-7-20pmo I XUM 0%DMS O (v* *n,X)l>**is K, Sigma) 
t»StLT^l^yAONAr)2 0 0 n g t><7> UA« 

i?1 UtaSttT*»CiS*t8 0t:*T4Q«H/^. PCR^«2^B94t(D 
30«>W94t, 45«>fBj63t:, 3 0 W>ffl 7 2 1 €: 4 0 1M OUfc . 2# 

mmtottit-otzif. -2pmo I £M}fffcC#ijftW?A?fc£tt*£ne 

o 

C f o I 51>'R s a I £SJ5i8»?fcL tf B oehr inger-Mannhe 
D aC0v?:f-;M*2 7»^ffit 5 0«<*tl^ 1 *"f -P^C^^n^-< 

(2 7 + 2 7 ; 2 7 + 5 0 I 5 0 + 5 0) C«£T*tt»K* < ^--f * 

■f ^ y 5f < -tf- va >KMT*«f «=«t^aaiit, ai^^ii^/ w -if 

09 6tt^-5Ol{*t («ffi6U) 2 7H*cW-l^(0MALDI-TOF 

^-!^h;u*^L, J3?<>u^^ Kcoi*aiStf^i;< iO//Mtu B 0 

9 6 Atl5]-<7)U— tf-tH73tfl6fflU^&, CC7>1S^^^» 1*S(2 7ft^»t/ 

5 0*^IC— iir* 8 8. 3 4M1 5. 34 kDalcai^yW^fiff^n 
Ac (27 + 27 : 50 + 50) US -i X£ l/TA'^^UT 
^ti^XiltT^oA^ 1 Qffi (2 3. 6 8 k D a) XU2TO (11. 8 4k 
Da) AfP^T- (2 7 + 5 0) o 2 3. 6 8 k D a 

Stt^-f 7 KSlOLf 5. 2. 5X1/1. 2 5>*M(D£-*«J 

a'^^u^-^Kaia-psiKt^uisri:. 2 7»^50*^i*Mitr-^<i:»;t> 
'>*<02 7/5 QR&r? hv>-^«j77^-<7-t-^^&nfc, «^&aiff 

*2 7/5 0*^^-r^-v^+;b% 

^U/c^, raSTfigt^ifXli±<^i;^t>emt>*oAo :n«, dsDNA 
(7)7 hU y^^fe»IS*;a*5lU-r^Mt/«iMyp-t!^(w«t*CC0«5f>ffi<D 

iOJ:7i:, E19 6<7)^/x^ h>uu. iOKMISHTJt^* <J ^5? ^ u^-^ K 
««Tfflffl^U-1f-^*f$fflUT^«fi<JVVCltt«^d s DNA^C*T* 
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fc? A * 0 ^WKE SlWi^v > 4 0>fUft<DB£}ff{t 

(R s a l/Cfol) lCj:»me»tl4d s 0 N ACOfl^a^lCfSffi Ufc ( D 
as6 (1985) J. Biol. Chem. , 260 6240) , ffl(77 

£ I X 



7 , *Ea£^x*V>4'0'^<!) Cfol/Rsa) a iff (b ffi 39 
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• c 3ttZMB*U 1 7/1 9X1*1 9/1 9tt£fcfcT« e 4 MsLj^B^ U 3 
6/3 8 \, 

* (+) *>XflL (-) T>**>X$& 0 

WJB»L*:«, tm*-y-; HiTMT7 HJ^^^UA. **3. 4 
— 17.2 k Datf>tt2 0«tf>fcf-?fl f »tt<7>M a L 0 I Xf? h;i> (09 7 A 

) vfmztL, ^n6tf^T2*aoffitti*0^(c-ar* (six). 

d s DNA«t*4l^7 hJHS'W&ft, &*£>$8£ (Tange>(1994 



^A^2 002-507883 
) Rapid Common. f^^K Spectrom. 8:183: L 
iu & (1995) Anal. Chem. 67:3482; S i e g e r t £ 
(1996) Anal. Biochom. 243:55; JSilfD o k t y c z 5 
(1995) Anal. Biochem. 230:205) C— fltb&ftf, EJtt 
»»ftTT«DN A(C«M»a>2*fl(3y«**nfc (09 6 A) • £ttKJ&» 

c» e> n * aw* fc&ftrsztu a* MEUtao -*<fcjtf £ i; & ai 

Kttl^riH^^i^bfi^fre.COl *|flDN A^2 0ffl<7)*t<«« 
d s DN A<0tt^UXlfr«ia(0JttjR€K»U^o 'MDNAjSWJ^- 

€4t: r^RfiJ ci 5#flJJ#?*u »tOB««Jtra«H:7h'J7^^, >*<^ 

HP A (5 0%7th-hy;i-) 3 0OnLt^«j3 0 0 nL(O-St«3«SiB 

<&SrnRtfcT<KE>B<bS^7";3- hWMAL D l-TOF##ri*, 0 9 
7BO^^ £MBH(*£1£ttC|2l9 7 AfcfclTl***', 8 k 

Da $&**t*Uutga#'fifc$ft*o 09 7A?(i1*g|i:-at5y^ 

/K* iflu^is*?***^* (Six) jf, l*09 7 B<ofem 

U8 k D a5M^#^Tra-**<7)v^JP$£Ufr#o*:<, UlC, 09 7BC 

-^icts^r ^dn A(o*^tra«c :n6«ft^fa^<7- 
, ^iietwc^xP^^^-j^ti^iiBij^^^^^-ot^ncffl^r*^^ 

^Tiut^iST^^Jt. S"f3 3. 3 5 Ic D a 75^^> MC*DL*T^fS5 

tttt*»i»4i^Tiaii^i:t*i, :o77^>> hi^<7-tur«K« 

«ID^> 1 6 k O aCOs s DNA^mTl^Uf 



?**o 1 5. 2 47iUM7. 1 8kDa77^>>hW* : E^THk«^ 
3 2. 4 9X1/3 4. 3 5 k D a tr-?££U, 3 3. 3 5 k D a C#T 

5^ti6<0^IE«*»K<0^r4K*»M«^>*-2. 6%£t>*+3. 0%T' 
<fe*o C<7)e-'7# > 2fflC7)ft*f(Ml *«77?"> > hC0^\^a^-f 

-t**e>tf#u<&#**^tf£tf e>n, *»<*>« (i 6. 24 + 17. 1 8 = 

3 3. 4 2 k D a) Unm?* 7-K1 3 3 . 3 5 kDatO. 2%<7)*6T'*»; 
x Cftlitt®«iE£teELT**V*DNA:7 77>>h*MALD l-TOF» 
*f-r*<DtC^pJfiE^«MK«T*5 e ra«IC. 2 9. 6 6 kDa77^>h 
li4 8I^fP^7-(0f]»1|2 9. 7 0 k Da «t»J«^IC0. 13%fe 

«*<7>&^|SBf*j<7>t,<Dtifr#ofco 5**3 6/3 1/2 9***^ 

rP^7-i:ffi^t5 2 2. 8 9XC/18. 8 3 k D a 77^^ > MCOt*T 
feffilU^ir^Sx.. 14. 8 6 k D a»y^tt 1 Qffi 1 29*52*01 
0)4 8«f*(C-StT*o >1 5 kDa<D09 7B<&K*#£0);|!Hbfttt#&*Jffl 
$n«ds DNAOH*C-SlUT*S*K 7>^»|7tf*t^ 

0 9 8Ui 4#:2jH£ j ?CDMAL D I -T0F^^7 hit tap U e 3 ttt* 
*»K C f o l/Rs a l>H{bK<M; 3 6/3 8*fc*n£U*c>t?!ffl<*n*: 
o « 37£tf« 4CDK*^^^ MM*. 09 7 B£>±??fc2 2. 8 9 k0a77^ 
> > h*09 8lCtt^L*^*&l,*Tratt?*»K COtitt8*£tt (SIX) 
T« 37£tfe 4fc£St<5^(iS»CK5?!l$*U MALD l-TOF MSa$ 

DNAt-f^Mbl, SMSlCgU MALD l-TOF M S C<fc Uttttf 4 C 
t^T*^ *K|tT-«C«fflL^iiniMffit4:-5 k Vica^-f, titt*-* 
7h»&-2mm$?T1. 5kV. mmC»fcU *1W&&Utmf->f y h 



52^^ffiLT*5U (Lecchi6 (1995) J. Am. Soc. Mass 
Spectrom. 6:972), H~omt UT>*IS^ r- 

*) v ?X%y&t 1 0 0 VJbQ58£teEUT2 7j|^d s DN A^«m$tlTt^5 ( 
Nelson£> (1990) Rapid Commun. Mass Spect 
r om. 4 : 3 4 8) o StlOJIttlti* MALD I C^UKH^n* d 

s dna<7) r^j mtQmmt&zw8TZi&Gizn l ms&%mttfwctt<& 
naoi *gifig^ * K?u*iE-r 5 ft if) iz&m $ n * »mto» ia»tf»$n 

^^ttiC(6lTt^5 (McLaffertye>(1996) Int. J. Mass 
Spectrom., Ion Processes),, IS^TWCW^ d s 
DN AZ&fc<tt*tc#>lZ>mzm^Mmi& <-*»C>1 OmM NaC I 3£tt 
K C I ) UMALD I lCli*UT^£^£©fcft (Nordhof f 6 (1 
993) Nucleic Acids Res, 2 1 : 3 3 4 7), *f*>C 
<fc *) tttto ? tl 5 M A L D I t S?+)VttKiZ1ztoiZ[tZ<r>& : ?U^m.&tk1}3-* 

hU y^^fflaicoifcpH^^^a^u^^t^iEtcritJsi^nSo 09 7 

o 

*K*d s D N A (mX#m9 7 B , 2 3 2 k D a) C0i£«*x-;uti 

?S)fi[4>(7)Biy»J>HKm«ISftT** A\ 3-H P A^OSBftt^U^ffiiy 
U >*R*^-f, De-MALD I - T O F T3B3£ U /cift^tttft 5 0*^*>6CO 

7>^<^>v^;uc I &»4«i^u>tr--'?<7)«^tttjA,w«^T*o/b (j u 

haz & (1996) Anal. Chem. 68:941)„ Sited* D N AO 
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SJ* 012 7 

, A^HeUUaX^A/U^fitJP h yM?*of:. C *$JlfiUT A * ft 

T*<. *«flCUfcH«Lfc. Cfte>CD3i«<7>#S*RN7'-i?Wl*-fftt>:£ 
^J9tttlTBBS€^U, SS:£frE5ija/<-/me>ft*:o ICC 1Xtttt<KD#M 

tTOKUfc. £j£2 0ft* (ENtfl 1 4) RNAOTimcttlUL^ 
7"; 3 - hCOMALD I hJU<7)H3J*E]1 0 0 IC^To 

*JS^2 8 

IMDNA*-?? h0>vy3>-7x-MBJ£fb 

>+2 5 (8ft) %3-?$y7*a^h'U h*s^9>«Jfc*»»C3a«| 

**->K (DMSO) ?3@8fe>frl,rt:, *(C7i-/\$MtKDMSO^N-^^ 
5/W5*>'ju (4 -a- K7-b*;u) T=y^'Wx 

— h (STAB) (Pierce Chemical. Rockford, IL 
) 0)1 OmMM^JSJa+T-f >*jlX- KUfco Srt?«. S I 
. ^i-/N«:DMSOT3lH3>5fe*Lfc„ £:Ttf)ii£lC, 3-K7-b h7 5 Ktfil 
ffc*>x-/\trcicttmb. u-t';ua-K7th7= K8te*<&jQ*£#*ft 

£Efc(*pH8. OT'Smtfco *>*X;b7-f KtW«T*>S:«)«Z 1 OmM TC 
E P fcfcffiU fft<OJL8BJxffc£f*£<£ET*t, 2 5 0 f mo I /mm2» 

M-f^'^-f^-ygVMMALD » -TOFv7^^ hP* hU- 
1 3 5 b p**-Jl>^DNAfc*g#U£vU:3>^xW\£4gtfto1 2 ftf* 

Ufc„ 1 2 ftf*E?lJOaiMft**ftffift(* 3 622. 4 D a ~C$>2>1f^ Hft*'* 
?hA*l*3 6 1 8. 3 30>XMfttfftWJt'?i>?*-'l'«£i;A:. 

t*:ty?^ 9 *8«W=E«T*7*afc*iiML7\ S lABttttl/^ 
'J □ > O x - MCi» £ 2Sffi«T-@j£*b U > tefcteiiSeU* y =rs * * k t c 
*l&$>*— h^tC/\-f^';^<XrSfc. MALDI-TOF 

Httffl2 9 

*ttfcl2 8l=IMl,ftmatt49WtttJflU *a>*fflC«jLtfKW*/ty 
^i?C0&&<7)P>r-v a >£ fcO*>y a>^x-/\±(;MA LD I-TOF77 
HP* M;-##r*JBi*DN A + U^^-COT'U-iftRO^o ?u-t 
ft«T5fc»i: x ->x-/\<B»lRa$— va >co*C2S«**-;u-£*r* 3* 
K75<f7-*BJt<bL-fc <«*.tfStt«2 80R3) . T'U-CO&P'r 

-va>ic3 scon* 5 * y zs^ -<r> i a t £a u ssjttt* »; 37 - «n 
* izttmaifKJWT titEr a 3«co* y zr^-co 1 aetata 
fiD^»**ji$c7)3aco»<p*^';^^^u^^K^ Ox-/N±co7'u-c/\-r 

^U^-f XUs MALD I -TOF7^W hn> h y -ic <fe ijftft L-fc 0 



^*myZ 0 0 2-5 0 7 8 8 3 

•7 x -"mftumm-cnte u *<» 

A***«tt0Bft<b 
S I ABt6^l / tv'j3>'?i-A^l / T«36«(flDNA^-y7 hE 
?UW«*WSIi^^-;u^DNA77</y>h^^«rU/b<, 1 1 2bp t hy 
>AONA»S (Genobank Acc. No. : Z 5 2 2 S 9 { E^lltf 

1 1 8) <r>v vkmc&mtozs' -vxh,-?* Ke^t^t-2 3ft**y =f 5? 

* K (Operon Technologies /P^m\ I EW## 1 1 

7) *7*7-f7-tuTffifflu, y/ADNAtos' ^o-stcffiiietjirmis 

4 9ft<*75<-7- (Operon Technologie s /t6»A ; E*"J 

5' -y^^7< KIS^t*t; 1 3 5 b p D 

NASH (E^lf§1 2 0) €«l«U^p 

P C RJHtfiKfctt Am p Mtaq GoldKi t (Porkin Elm 
er Catalog No. N808-0249) ^ILTHttL^ 
T*fc, 1 1 2 b p t h^VADN A»fi2 0 0 n g £ 2 3ftf*:T5-f 1 0 
/ iM«U r mi54 9ft^y^< 7-8 ^M, 10mM d N T P , «ifi!|t*lC <t M 
tti**i««'li»4»WAmp Mtaq Gold DNA'f J<t <S 

W^ft^^«««1^)C05 , V?Ui,74 KlS^t 1 OmMh^- (2-*;P# 
nO *^7-f> (TCEP) (Pierce Chemical. Ro 
ckford, I L) TSSSrlcaTcU. a^(i5 , -**-A.«*«feJdcU/z* ^6$ 

J5f^U^^K<7)vX^7-r Ka5E«ffiffiF P LCT«^B*|BJ<0v7 
8T*;ifclCJ:tJ*;z*-LX:o 1 OmM TC E P CD^T? 5 8*|BJfclC. v 
^7^ KU^tC®li^^-;nca7C$ft*Ct* f «^L,fco J?X*7< KM 

i:«i:<>*aA'- hi, S I ab y>*- t^UT 



3tfiCD*Sffi&U*«J=fj*?L'** K^t^lfil/Jt (Operon Technol 
o g i e s XttO I i g o s 

$#£>WA> o 1 [d (CTGATGCGTCGGATC A 

TCTTTTTT — SS) : E?"J## 1 2 2] U3* yZ)V7<( KlS^t^ 
, *';if7-2 td (SS-CCTCTTGGGAACTGTGTAGTATT 
) :E?«#^1 1 7<7)5' ->'7^7^ KRiM t^^zf^-3 [d (SS- 
GAATTCGAGCTCGGTACCCGG) ; E?U#^ 1 1 5 <7) 5 * 

r*'J37-1~3Ktetfto£*«; J2?U**Kli. MALD I— TOP M 
S #^C4§£lC§BC^«BIfig<f Hfr ^ft $ t $ $ * 9 C^'-»f < >\ytz 0 MX 
tf x (O-SICffiMBU^ 2 3ft^^';=f5?^U-^-^K <Efl)##1 2 

3) $^U> *'^7-2(D-Si:i«W4l ZttetVzSXIv** K (E 
f0##1 2 1) t^JfiU, ^ , ;=J7-3(7)-©(C«|gfi1}«r2 1ft^^-'J^5?^U 
(Ef«*#1 1 6) £-&/3cUfco lie, 3«O^"^7-(0^fni:t>« 
ffiti^ fcfc*t*|R4CD2 9ft^^U zf5?^U^^ K (E5U##1 2 4) t^figU 

v V =3 >?l®^b¥«^D N A@^jb 
(a) 4X4 (1 6P^— >a» 7^U- 

16X1 6 4xA«7UH&£0)2 5 eiHCDJWffl^lHlSXtt^xJU* fco2 X 2 
c m* 5^y 3 >*7 x— /^*!H# (Accelerator Techno I og 
Y Corp. .College Station, Texas) A» 6 W A U 
o 4xMtB 0 0X8 0 0 //mJ, »d 1 2 O^m. 1. 1 2 5 t7f?*oJ5: 

cm i«t 5 *<t«ufcaL ^xP2©fiEf4g?»ms i abcibu 

tt«2 8(ege«Ufc^diei OmM TCE P fcteffl UTS^ M ^v-<0 v^^u 
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7< Ke£*SS£C»5cU DNAfl 0 O^Bf (pH8. 0) IZ 

->a>«3- KT-b KTO*C*y =f7-<7)igH^^-JU«t6^U/c 

• 1 6 0S 

tfr*yif^-C0~3 0 r» I 7'J3- h*ttfrLT£5JbaU H£<tDN A04X4 

ptfy he>7-^ttra-^^Q7f(:«lSlTX, YMzn*'y 
©•mil* i 6«<o:7Q-:7j»e>«i£<*n*o p* ? Mfci*#> hy-WA 

1&t£7^^\sX*)-J>V-**-*-C>'*ftT\z* i *2 5 0M4 OOmmfcK 
t«XMYT-AA^«jS$ni c #>hy-Jl-.y h(Oxyi^7-f KtCti 
•J~K^^'^-CBZ« (5 0mm*GfcS») aTS*mi7 6 tlTfc »K 
-»Ka-^ y -*^f< *;i>x>3-$r-c::j: - K/*y ?nJ1fet[Z 

-f ?P2-f h5tt (*fi<OH^l4>5fe>»?&>«7'l^- h2ttt. ft*1 1 

5 2 HO* 

J5?^U^^K?8>aottl4ru-K3tt) £2 0X2 OmmOx-ZM 
0<fc*Tt«j|t5^7-f K7"7 h7-U>^U- Ox -/Ml 2 

#7*** tr^y-*feBT*,fc o\z :nca§ u*s«xu> > Mc/f/u*ff 

#£i£*ffVxU;<> h K7</<-£. **fcf7';-tc (HGEtCfcy) 3SJ6PXW 

(iEff(cj:»j) mmrz>tzib<n&t) b^>xr^-v-t, sou mm. fles 
y> h^fc»cos!jiBco© (sits i f-yr) *s£:/u- h^^io^tt^-r 

itzthkZaXy hT-UlZftUZiXtzfitJt. EE73JL- y x y zPtf y h 
3-HP Att*tMflJS?|gM£tt*:fft, ff*fcfx<y h^UT^6n 

it T tt« T * fc * P * - •> a >«> jKB IC JS«£S0® S JKfiJcT * «fc 9 C I, *:« 
MALO I — TOF MS##r 

06i:^t;\-f7 , " ( ; ^-ft'-va>7L — 0) 1 6<g0)py- va 
tf£ffiffil2 8 tC f Bt8 l//:<t"?lwMAL D I -TOF MSM^«»Ufc, DN 
AM << f *) $4 i£ - i, 3 >W 1 6 fflCO P >r- v a tc / \ -f 7 y # 

(C«^TiSI"fflM»«m€Sr«»^v^^€SP>r-va>^U)5:<, 
*U=f7-l ^U:P^r-ya>(0*T«l7^^ hJH*2 3* 

2 3*<*<Datt*MttTOJ*tt 7 0 7 2. 6 Da) c P3«C, *y=Jv-2 *t£ 
^L3tP>r-ya>(0*CSjHfll««55it3 6 1 8. 3 3 D a (£tttt 3 6 2 
2. 4 Da) T1 2*^^'J^5?^U^^K<7)^llfitJ7'U-/N-< ^U^-f -tf-v 
a ^ttWJn, *y =f"7-3 J^l/t7U-(Oa^-ya >O^CMJM6 



2002-507883 

DN ATU-^f^tJfciOi;, *yil>- 1 ~3<»£>8$;bfl;l x^ 
DNAsS^U- hOI BiBOOx^HC, VJ 7 Ke>IUy>h€t > 07t>7" 
U $<ta.*f >V-;u$j«UTfcf>CDiSa6£>aU P#«y K7 7 * >7y ic<fc U f 
>7t>7'^y'jD>«7i-Ai3BU, «S»tt(CJ:»itm«^^-/ 

xm>*«c<m* u =r*- 1 ~ 3o 1 at ^mccneft u @*<tD n a<d 

M<y<^<-b---> a >j5^S«C*^oTH. 1M 

N a C I ^*P^rcT Efiifii (10 mM Tr i s-HCI, pH8. 0, 1m 
M EDTA) 1 m I 'J ? U* * K 1 0 ^M(0»»ai*T 3«<D4affifiD 

^Uzf5J^U^^ Ktttt4^R3^V^5?^U^^KtiR^L,. ?S>«* 6 5 ICC 1 

ofmtxmLtz* mmzisv □ >o i-/\(o«®3>^* »; xxvux* k 

iS»8 0 0 ^ I T777'/jU. v , J2>7 ? U-$«fflia«T1B#iaj. ^t^T' 
4X:T'>^< tfe 1 0^IBK>^i>v-hT5Cttcj:»K =tS«fit»^ 'J =f 3? ^ U 

(Pielese (1993) Nucl. Acids Res. 21 : 31 9 
1-3 1 9 6) „ P**y hfft^y?^^ *^>-*- (ED^EE«tT^y h 
rA) SffiffllT7b-OSD^-y 3 >i;3-t KJ3 * vfcflJ »J >«fCO^ h'J 

(5 o%r-b h~ h ';;u4>o. 7M 3-t Kn+yeay >K— 1 

0%^X>«7^> 

t-9AlWu6, Rap i d Commun. Mass Spectrom. 
7M42-146 (1993)) OS n \ TV h ZmXMXtz<, 
ffi^tf^y h v^-r A(1M icrodrop GmbH, Norderst© 

^<-tf-*>3> (&a**tt**?i±6 4 1 5. 4) flrttUdfift («tt«6 4 0 
7. 2 D a) o 

7U-0n^r-y a >(OH 29*^^'J=f3?^U^-^ KtC^f&T 

*'>w (m*nm*mmt* 9 7 4. 8) *^L**><mitf*sTa*K ->u 
□ >t u -<Dmm±<Mtt a >r - v a > (c#wetic@3e^t u * u ^ -7 - kz%$*& 

$-jf..j hONA^€A-f7"'J^X7#5t#;i6n, MALDI-TOF 

(b) 8X8 (64P-5r-va» 7U- 
16X1 6->i^7U-i^2 5 6«OSiJfl<7)GaSXaOx;U^ t>02 X 
2 c m2 y'J 3>»7x-/N^||if (Accelerator Technolo 
OY Corp. .College Station, Texas)* 4 6»WA U 
fco Ox^li8 0OX8 0 0 //m«, S$1 20^m, 1. 125 fcf-y*?&o 
fc« y'j3>')i-Ail^ < i:7i;3-75y7"n^h , jIh#yy7>t 

^yzf^- 1 -3C7)?g>«$:irtJx/i 3 8 4 Ox;UDN AV-^yu- h<£> 1 

£ 1 *§<D 1 6ffl<0*# -y h^e» 2. 2 5 mmiLT^-y-y K 
tCX#-y hL, ^^tf-f ^>Utl«*JJSU. Se>/)>e»2X27U-^fil, 
*#V h^8X87U-tmL<: (2X2XU^>h/e>XfcT>1 6*^-& 
It6 4 xu^ > H:^f 7 h) o 

6 4iBC0P>7— vaXCH^bL^tU^v- 1-3 tfliW* ';^^u* 
f Ki:/\^7"'^^X$t, MALD l-TOF M S 7>«fUl^ »/ t>«t L 1 
6 P^->a ^U-Oli^fc ftttlC, D N A7l/-(7)Pt-*>a >(0S^T@ 
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7V #4 XisT^&Z ttfWmistco 

mnmzo 

S I AB^Uy'iD^i-n^fflU, 1*1*11*01 7 ClgltUfc* 

3' Ja***-;H££#t;2 7*{**g=f*?L'**K <E?U#*1 2 5) € 
S I AB6£v'J3>^i-Mtimii:J|j»0!|2 8 »C|BKL)t^-?Ce^L/c« 

1 2*f**'J=f*?U**K:/5-f ^- <E*U##1 2 6) £@3£{b*yzf*7 
U** KC/N-f^y^XU, TfTfiS* y h (WitfS e q u e n a s eXttT h 
ermoSequenase, U. S. Biochemical Corp) & 

^ + V 35 ^ y KH'J >K (d N T P ; d A T P , dGTP, dCTP) 
t-/ft#v'J^^U*vKfi v>=U>K (ddNTP) (W&TKSe 
q u e n a s e DNA1f'J>7- -fe"3Z.U ThermoSequenase D 
NA*M* ^--b'SraiUSfc. 1 2*^7'9-t'^-Uvyil>'7i-/MCe^L 
fc** 3tt»<*6L*: 0 #IC, ^x-M^&OeteXCMALD l-TOF7^ 

*H ha* M;-tZot*J#ffi L/co M*^? h^e*«5uc7>^*iH 2*# 
3^ e» 1 5 *tt <E*U## 12 7) 

«tto*»J fcESiJU v';3>0x-/vOR®T'4$nfiM«SSjl«T^, MAL 

xnmz i 

-> V ZJ >0 x -/\lC@j£<b U;DN AttglCtg^ IfeA^^'J^XU/cDNA 
7*7 < 7 - O^' J ^ 7 - t'#fiC5(f r * - so»* 

S I AB 1 13 ca l/tv'J3 >S?3S £.2 —f "j hDNA^@3£^'^7-aS 
C / W ^ U ^ < XT i i t (C <t U »^fi£ $ tl 5 t-'zl y U ^ D N A <OlBJ(7)ffi«C7)^ 

E*U£-£t;@JEIbD N ATVffcJSaiXi/IEJigT'* * C £ €£tlf *<> 

3 >?&¥\ : 5* — GCCTGGTACACTGCCAGGCGCT 

TCTGCAGGTCATCGGCATCGCGGAGGAG— 3' (E$U## 

2 8 0) X«=JK>1 5 8(CG-A*£t!UfcO^£|*Ttf 'J**>/t?«Eit 
te^I 5" — GCCTGGTACACTGCCAGGCACTTCTGCAGG 
TCATCGGC ATCGCGG AGG AG-3* (E5U#§2 8 1) lw««8D 

2 1*f**y=f*?U*iFK77<^- : 5' -GAT GCC GAT G 
AC CTG CAG A A G — 3 ' (E$IJ 

##2 8 2) £@£<bt^O&^C/W:/y$f.f Xu. Wm*v h (ffixtfSe 
q u e n a s e Xli Thermosequenase, U. S. Biochem 
ical Corp) £^83 U T^-f "7- 8fc**#<Dte^lC& 
o TfflH^T 3 «WfT4 y 'J * 5? ^ y KH 'J >K (dNTPIdATP 
. dGTP, dTTP) tyf'T + y'J^^^yKyhy^^ll (dd 
CT P) O^TCSe q u e n a s eDNA#'^7-t'XttThe r mo s 
equenase DNA#'J> 9— tf^ttli* S^S7 7 #'>; ■#5>i*0%. 

e a<** * □ - kt * gtibfiisc^ u^2ii^7*7-r7-«i u 
. y&mim&<r>T* y e □ - kt *@£<bi*gu:i3£ u 

£2 1*#7-5<7-(i 3iM&tegl,£o 

o U^S7'*y^^>/^MEE9UtJ> ««««Wlt6 7 7 1 . 1 7 Da (Btt 
K***«Wit6 7 5 3. 5 Da) 1 1,-? 1 ttftMlfc^^?- <2 2*tt) 
$**tt«mfc6 4 9 9. 6 4 D a <7)7c<D 2 1 *tt7-7-r v-j* 6KJ5IJT *ftft 
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3 • mmzmxt: 3tt**u a^K-«f--E?(ifcmi*ra-<DD n ae#j<o 2 

a<7>iSK**-^**y:J*?U:r* K: ctgatgcgtc ggatc 

ATCTT TTTT <E?U## 1 2 2) Xtf 

CTGATGCGTC GGATCATCTT TTTTTTT (E*J## 1 2 
5) C03' 5fci*U:2«OS I AB^y'JD>Oi-/\^tto Ctl&^T 

c7)«®(c@S^bU/i <Gixtf5m0i2 8 #80 p i33*';if2?u:r*Kic 

^a<7)5?^U-^^KE5IJ<7)ffi5JlCffifiifiU^ 1 2JU**yif*?U**K: AAA 
AAAGATG AT (E5U#§ 1 26) , GAT6ATCCGA CG <E*U 
#§128) , GATCCGACGC AT (E$U## 1 2 9) t^Oi- 

L£o ftlCOx-Mfc-tftCDJ: ?ICMA L D l-TOF7^^^hQ> h'J~ 

±16**0!) 3 0(C|gttUfc<fc7tC T*7\sCXtn®<7miZ91i&X'*—* 

-*mxtz**)zs^-zrnr?- (e^j##i 2 5) t&mtzt. e^ut 

y ZfX 0 U** K<7) 3 m*«llfitK*||^IH?* iltz 0 STAB8^DNA 
fa7'U^^(D|SlWDNA^- tf-^jFO. 3. 6X1/1 2C0«£CfcfBH»<D 
B&#ISnR£ tl/jo Sequenase^Thermo Sequena 

se (US Biochemical) O D N A* M / -7--^ U 

TttSSJfc*HSiT*Ci:t>?**o ^iltf. S I AB'J>*-^DNAfl|fii: 

mmm^{,Tb*^L. /^< ^y^-rxu^DNAcor^YT'-^fttsitt^-r 

TtfEitfc^cfcit**^? ha^yy??«;siM«m 
*«tt^iii^KefliJTfj^st^^»7'^';*^>/^«EaG^*«tii 

EMtts **^«?5it7 3 8 6. 9 Da (SttM*^Wit7 3 8 6. 9 Da) 
Ho3a»MU;77-f7-(2 4lW ******tfit 6 4 9 9 . 6 4 D 
a(7>7c02 1 *&:^-f v-A>e>K»JTS*«;^? K^t^i;^,, 
«^3 3 

mwt*ximi£itft&tmm^<r>'\4 zrv ?4 -tr- -> a >u<t 5 2 ^ist^K^^ 

*H««H, 2 4l#7'7l'7-O@^btfa7 , U^70NA^O-^ 
TJifSrSt^C 2*lg7> : f(0^tll*pTfiECT5o -W73^li¥tt^l*CD« 
5. 

3' 2 4l^7 , 7<7-CTGATGCGTC GG 

ATCATCTT TTTT (E*IJ## 1 2 2 ) € Rttffl 2 9 C|B«t U ^ 9 
S I AB^y'^>Oi-Ai;e^U: B 

1 8 U :J*?U**K I 5' — CTGATGCGTCGGATCA 

TC-3 (E?U##2 8 6) C<7> 1 8 A 

#<7>1 2ttl»«^*Cffi«fl1»*EyiJtfeOl 2»^: 5' — GATGATCCGA 
CG-3' (E5U#%2 8 5) £ 7U 5 y ^X U tc * *) =f5? ^ ^ K $ y O 

5' -CTGAT0CCTC0CATCATC-3* C « n S 9 2 8 6 ) 
3'- CCAGCCTAGTAC-5' (£^8% 2 8 7 ) 

^-1 ^M€ift^r*CtC<fciK fjyi/^TOl 2*^ttt@3&4b2 41 

-)i-Aaa<DJ:?i:7^^^ ha> hy-c^u^u/tp i 2*^0 

«*X^^ h;HCtt**«TOtt3 6 8 2. 7 8 D a ?4$Hftf)/W if— 
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V 3 Sft/Co 

£ftOT3 4 

1 - (2-~ hQ- 5- (3-0-4, 4* h4yh'Jf^ya**y) 

-1-0- ( (2-y7;i^>) -y-fvrPW5/*X7 
x*> 

A. 2-- hD-5- (3-tKP*-/7a##y) A'>X7^ftK 

3-^Pt-1 -^P/^-^ (3. 3 4 g, 24mmol) fcM^-fe h- 
MJJU8 0ml^T5-t + hn^OXT J^'t. K (3. 3 4 g 

, 2 0 mm o I ) , K2CO1 (3. 5 g) JStlfK I < 1 0 Omg) Ofr&TlZ- 
m (1 5B#W) «;»Sl**:o Efcift£tt*Effl*-r#a]U Mt**\s>\ 5 0 

* *fcttTiR*ifcjgu mt* 1 o om i u:??>8«l£o ^en^in^ 

*S*0NaC IS8>fcT>fc*U fi«8^-h';0ATIS(ftL^o >SJao«ffK*£«u:3f 

»£tfto4. 3 1 g (9 6%) *me>*l* 0 

R» = 0. 3 3 (v?pp* $>/* £y-;u, 9 5/5) e 

uv <**/-;u) : 3 1 3, 2 4 0 (va^^-) , 2 1 5 nm ;«/jv : 

2 6 6 n m« 

* H NMR (DMSO-di) HO. 28 (s. 1H), 8. 17 (d, 1H 
), 7. 35 (d, 1 H) , 7. 22 (S, 1 H) , 4. 22 (t, 2H) , 3 
. 5 4 (t , 2 H) , 1 . 9 0 <m, 2H) 0 

i»C NMR (DMS0-d«) 5189. 9. 153. 0. 141. 6, 13 
4. 3, 12 7. 3, 118. 4, 

1 1 4 . 0, 6 6. 2, 5 6. 9, 3 1 . 7 0 

B. 2-x KO- 5- (3-0- t -7"f^y> ^ v U /U^P 4 v) >\'> 
X7^ft K 

2-" hP- 5- (3-tKD#y7*a**y) OX7Af't K <1g, 4 
. 4 4mmol) € SMcT-b h - h U ^ 5 0 m t iCJSa* U fz 0 Z<D%mz h «J X 
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^7$>1mU -f^'/^WorngMtBDMSCl 0. 8g (5 
. 3mmo I) ttoZfiio MtteEflT 4 B#ffi»«^U/c 0 **y-;b (1 m I 
) fcfllxTEjfctfcitLfco >8*!!*i*S&*U @#8S>t$tt<b>*U>1 0 0 

t*TffliR^&fc?-f •^y'J*m7/»T««t5t, 2-xhp-5- (3 
— O— t-7*n*->'>^->'JA'7P#*$') Af>^77;^- t K1 _ 4 4 g (9 

6%) tf&znrco 

Rt = 0. 67 (^**>/M»X:^u, 5/1) o 

UV (^^y-;u) ***: 3 1 7, 243, 21 5nm;ft/JW 2 3 5 , 2 6 7 
n m 0 

' H NMR (DMSO-d.) » 1 0. 2 8 ($, 1 H) , . 

8. 14 (d. 1H), 7. 32 (d, 1H) , 7. 20 (s. I H) , 4. 2 

0 ( t , 2H), 3. 75 ( t , 2H), 1. 90 (m, 2 H) , 0. 85 (s 
, 9 H) , 0. 0 2 (s, 6 H) o 

<>C NMR (DMSO — de) 5189. 6, 162, 7, 141. 5, 1 3 
4. 0, 1 2 7. 1 , 1 1 8. 2. 1 1 3. 8, 6 5. 4 , 5 8. 5, 3 1 . 2 
, 2 5. 5.-3. 1 , -5. 7c 

c. 1- ( 2 -x ha- 5 — (3-0- t -zf^Ji^jt *ju*>u juyp#*-> 
) Vx.-iv) n^y-jv 
»>*s«a*l,£2-x hp-5- (3-0- 1 -7*;us/'**juv';;uyn* 

A'>X7AftK(l. 0 2g, 3mmol) &ft«^U>5 0m 

1 IzmtPLtzo Ml>X> (3ml) *2M hy**iU7^U = "OA* 1 0 3^1*3 
T»TU EfcS^fcfiiBlCttfctfco HUM 0#|SJHt#U «^ttt*** 
10ml IC^l^i* *ffiA^l7^y 3 >J5)il / , h'J^AI OOgT 

£<£fflUTS£1&«: y'^^*7AT'H«Ut, 0. 94 g (86%) OffiS 



R» = 0. 3 7 5 (A*fVft»lf^ 5/1)o 

UV 3 0 6, 233. 206nm; «/J* : 2 5 5, 2 2 0 

n mo 

'H NMR (DMSO-de) 58. 00 (d, 1H), 7. 36 (s, 1H) 
, 7. 00 (d, 1H), 5. 49 (b, OH), 5. 31 (q, 1H) , 4. 
19 (m, 2H), 3. 77 (t, 2H), 1. 95 (m, 2H), 1. 37 ( 
d, 3H) , 0. 86 (s, 9H) , 0. 04 (s, 6 H) 0 

C NMR (DMSO-de) 5162. 6, 146. 2, 139. 6, 12 
6. 9, 1 1 2. 9, 1 1 2. 5, 6 4. 8, 6 3. 9, 5 8. 7, 3 1 . 5, 
2 5. 6, 2 4. 9,-3. 4,-5. 80 

D. 1- (2-x hO-5 - (3-tKa4ry7*P*4y) x?y 
-)V 

1- (2--KP-5- (3-O-t -7"f^y7f^yy^7*D^y) 7 
1 x$y-;u (0. 8 9 g, 2. Smmol) iTHF30ml IZfefrL 

x n B u 4 N F 0. 5mm 

o 1 zvmTizmitzo basest 5 i*B»fj$u « 

4b>^U>4'^E>^>-^^fi!ffiUT8|jttv l J^y^*7AT««U/i:o 1 
- (2-- hP-5- <3-fc KP*v:7*P**:» 7xx;i0 X^y-^0. 
6 g (9 9%) *ft€>ti*o 

Rt = 0. 17 (v^np^y/^;-^ 9 5/5) 0 

UV <* *y-;u) ft^: 3 0 4, 232, 2 1 Onm ;ft/h: 2 5 5, 219 

n m Q 

'H NMR (DMSO-d«) 5 8. 0 0 <d, 1 H) , 7. 33 (s, 1 H) 
, 7. 00 (d, 1H), 5. 50 (d, OH), 5. 28 (t, OH), 4. 
5 9 (t, 1 H) , 4. 17 (t, 2H) , 3. 5 7 (m, 2 H) , 1. 8 9 ( 
m, 2H), 1. 36 (d, 2 H) e 

'*C NMR (DMSO-d.) 5162. 8, 146. 3, 139. 7, 12 



7. 1, 1 1 3. 1, 1 1 2. 6, 6 5. 5. 6 4. 0. 5 7. 0, 3 1 . 8, 
2 5. 0o 

E. 1 - (2-- hP-5- (3-0-4, 4* h**> MJ*;urotf 
*v) yjL-)l,) 

1- (2-- hP-5- (3-tKP^y7P^y) 7i 

X^y-;u (0. 4 8 2 g. 2 mm o I ) >>t 2 

tf. ^*tTUv>2 0 m I tCJS^U/to fcfc U DMT CI 7 

5 Omg (2. 2mmo I) ZtJQxtc 0 tfiiRT 
-JI^O. 5ml SiJfl*TEJS*ffatLfco iS«^*ff»*U, ^>$fc h^X>t 
2I3^^$«, eUy>^^(:^l/; 0 h'JlW$ >»*€:^ttft<fc 
^fU^fie^y-^^LTft^l^y'^^^ATttfitit 
. R^Sa^^ll — (2— x hp— 5- (3-0-4, 4' -v* h^rv hUf^ 
:/Ptf*v) 7i3) x^y-;uo. 96g (8 9%) 
Rf=0. 50 (y^DP^V^y-;!,, 99/1) 0 
UV (>^y-;u) 3 5 0 (vaJU^-) , 3 0 5, 2 8 3, 2 7 6 (> 

3^^-), 233, 2 0 8 nm;ft/h: 2 9 0, 258, 220nm o 
'H NMR (DMSO-dt) 5 8. 0 0 (d, 1 H) , 6. 8 2 — 7. 4 2 ( 
ArH), 5. 52 (d, OH), 5. 32 (m, 1H), 4. 23 (t, 2H 
), 3. 71 (s, 6H), 3. 17(t, 2H), 2. 00 (m, 2 

H) , 1 . 3 7 (d, 3 H) o 

15 C NMR (DMSO-ds) 5162. 5, 157. 9, 157. 7, 1 4 
6. 1 , 1 4 4. 9, 1 4 0. 1, 1 3 9. 7, 1 3 5. 7, 1 2 9. 5, 1 2 

8. 8, 127. 6, 127. 5, 127. 3, 126. 9, 126. 4, 11 
3. 0, 1 1 2. 8, 1 1 2. 6, 8 5. 2, 6 5. 3, 6 3. 9, 5 9. 0, 
5 4. 8, 2 8. 9, 2 4. 9o 

F. 1- (2 -X hP-5- (3-0-4. 4' h^yh'JWP* 
*v) 7i^) -1-0- ( (2-vT,/Xh*-» -y-f;7*PW^ 
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1 - (2—- hQ-5 - (3-0-4, 4* h^yh'Jf^P^y) 
7i^) I^y-Jl (4 00mg, 0. 7 4 mm o I ) £Ki*ffTC*tt* U 
*87Klfl<t* *-U>2 0 m I ICSS#U£ 0 CLCDiSiSElCN. N-y*fV ^7*P ^iVJ.^ 
)IT*>0. 5 m I t 2 —>7> X*;U-N, N-y-f V7*D^7DP*^* 
D7^-f hO. 3ml (1. 3 4mmo I) fcftlAfco EfcS^*£iBT3 

T««rit> ^20*^*07$^ h5 1 Omg (9 3%) ^»e»tl/c 0 
Rf = 0. 87 (->'<?pa>$>/j«*y-;w, 99/1) ft 

$ttOT3 5 

1- (4- (3-0-4, 4' h*v h'J^n, :/□**:>) -3-> 

y-6--^07ii;i/) - 1 -O- ( (2-y?yih + y) y-TV7'D^ 
7^t^7<y) X* > 

A. 4- (3-fc KQ + y^P^y) -3-* h + *>7t h7iy> 
3 — ^P-t — 1 -7*P/U-/l/ (53ml, 33 mm o I) ZmfcTi: h- h 
•JJH 0 Om I 4»T4 — fc KP**>— 3— * h**>7»-fe h7i;> (5g, 30 
mm o I ) , KtCOi (5 g) J&XfK I (3 0 Omg) (Ofr&TK-fc ( 1 5 

ra) aa**fc. Mtwaa, J5f&«£&icm<t**u> <i somi) € 
*tmmmu. tt<t**u>i oomi cMMift, a&nfcBttettfliN 

a C I »»?3Jb»U 

WK*-hy>i»TI6«U*:. gffl0>ttra*ftCffia£j£tt6. 5g (96. 4 

Rt = 0. 4 1 (y^QD^y/^;-^, 95/5) 0 

C. 4 - (3 -Til Ky7"D^y) -3-* h*V~6 hP7t h7 

4- (3-Tiz h + y7*P^y) -3— * h + ^TMs h7i/> (3. 99 
g, 1 5 mm o I ) «*JS4"7 0%HNOi 1 5 m I (C*TL> /xffcifi«£ffiS 
CtWfUfco J5fc»^fc*S»T3 OJMlUtU »*3 0g*i»jlfc. COS 
*>1 OOmlTttaiU. hy«>Ai8» 

£&&4 - (3-T-b h*y7*P^y) -3-* h*>-6 -- hPT* 
i/>3. 8g (8 1. 5%) fc<yviUft£&4$9 5- (3-Tiz h^y7*P^ 
*v) -4-> h*i>-1 , 2-y-hPA'>-tf>0. 3 8g (8%) 1fft*>i\ 

tZo 

<rvS«IM^«S- (3-T-b h*S/7P***» -4-X h**>-1, 2- 
hP^'>-b> : 

Rf = 0. 4 7 (y^QP^>/^;-;i,, 9 9/1) c 

UV H* : 3 3 4, 330, 270, 240, 21 I n m ; ft/J\ 

: 3 1 0, 2 8 2, 2 6 3, 2 2 3 n m 0 

'H NMR (CDCh) $7. 36 (s, 1H), 7. 34 (s, 1H), 4 
. 28 (t, 2H), 4. 18 (t, 2H), 4. 02 (s, 3H), 2. 20 

(m, 2H) , 2. 08 (s, 3 H) « 
"C NMR (CDCh) $170. 9, 152. 2, 151. 1, 117. 
6, 1 1 1 . 2, 1 0 7. 9, 1 0 7. 1. 6 6. 7, 6 0. 6, 5 6. 9, 2 
8. 2, 2 0. 9 0 

Bi3£j£flM- (3-T-b h**>7P**v) - 3 h * *>- 6 hP7t 
h7iy> : 

R»«0. 29 (y^pa^>/^;-;K 99/1) „ 

UV (/ : 3 4 4, 300, 246, 2 1 3 nm;M:320 

, 2 7 0, 2 2 7 nm„ 
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UV (* $;-)\,) *** : 3 0 4^3, 2 2 7, 2 1 0 nm ; ft/Jv : 291 
. 2 4 4. 2 1 4 nm 0 

'H NMR (OMSO-dt) $7. 64 (d, 1H), 7. 46 (s, 1H) 
, 7. 04 (d, 1H). 4. 58 (b, OH) , 4. 12 (t, 2H), 3. 
80 (s, 3H). 3. 56 (t, 2H), 2. 54 (s, 3H), 1. 88 ( 
m, 2 H) o 

,S C NMR (DMSO-d*) $1 96. 3. 1 52. 5, 148. 6, 1 2 

9. 7, 123. 1, 111. 5, 1 1 0. 3. 6 5. 4, 5 7. 2, 5 5. 5 

,31.9, 26. 3, 

B. 4- (3-T-b h*vrPtf*v) -3— * h*vT-b h7i> > 

4- (3-fc KP*y7*P**y) -3-* b + 'sT-k h7i;> (3. 5g 

, 15. 6 mm o I ) m*T-k b- 0m I tCjg#Lfcp Z<0 

b i)X*)\>T * > 

6ml fc*Mctf»6m I ttWx/t. 4 B$(BJ«tC> 2 J -A, 6 m I tJQ*, iSffl* 
i«EIS*£UJfc. l^;Iiy^PP^>l 0 0ml KSfctfU 

. 4- (3-7** h4v:/P**v) -3-* h^rvTii b?nJ >4. 1 g ( 
9 8. 6%) flCflietifco 

Ri = 0. 22 (y^PPy^y/^y-JK 99/1) „ 

UV (^/-/O 3 0 3, 273, 227, 2 1 0 n m ; «/jM 2 9 0 

, 2 4 3, 2 1 4 n m 0 

>H NMR (DMSO-de) S 7. 62 (d, 1H), 7. 45 (s, 1H) 
, 7. 0 8 (d, 1 H) , 4. 12 (m, 4 H) , 3. 8 2 (s, 3 H) , 2. 

54 (s, 3H) , 2. 04 (m, 2 H) , 2. 00 (s, 3 H) 0 

"C NMR (DMSO-d.) 5196. 3, 170. 4, 152. 5, 14 

8. 6, 130. 0. 123. 0, 111. 8, 110. 4. 65. 2, 60. 

8, 5 5. 5, 2 7. 9, 2 6. 3, 2 0. 7 0 

'H NMR (CDCh) S 7. 62 (s, 1H), 6. 74 (s, 1H), 4 
. 28(t, 2H). 4. 20 (t, 2H), 3. 96 (s, 3H), 2. 48 

(s, 3H) , 2. 20 (m, 2 H) , 2. 08 (s, 3 H) 0 
"C NMR (CDCh) 5200. 0, 1 7 1 . 0, 154. 3, 148. 
4, 1 3 8. 3, 1 3 3. 0, 

1 0 8. 8, 1 0 8. 0, 6 6. 1 , 6 0. 8, 5 6. 6, 3 0. 4, 2 8. 2 
, 20. 9 0 

D. 1 - (4 - (3-fc KP*vyPtf*'» -3-> h*v-6-" hP7 

4- (3-Tiz h^v^Ptf^rv) -3-/ h * *>- 6 b OTiz b7*S 
>(3. 73g, 1 2mmo I ) icx*y*-;n SOmltlOCOs 6. 5g 

BH4 3. 5 g fciJO*.. iB^tfiiBT 2 B*|HH«»U>to b> (1 0m I 
;U5 0 glcqaiR^^/jo Mt**ls>*5%* * J -)\>*®R\,Tis*)-hf )\,t> 

^u<jmm^s*)'h>fi\> : $&ty*ifottt. »ra*«»i- (4- o-tKP 

^y^a^y) -3 — > h^y-6-zSP7i-Jl') X^y-JU3. 1 5g 
(9 7%) tf&bixlto 
K«««W«*>B4«« (4- (3-tKD#y7-p^y) -3-* h^v-6 

-- KP^-t! h7i^> : 

Ri = 0. 60 (y^PD^//^/-^, 95/5) 0 

«^filc«l1 - (4- (3-fc KP^y^P^y) -3-* h*v-6-- h 
P7i^) x^y ~;u : 

Rt = 0. 50 (y?PP^>/^/-/K 95/5) 0 

UV (**y-JU) ft*: 3 4 4, 300, 243, 219nm;«/J\:317 

, 264, 233nm e 
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'H NMR (DMSO-di) SI. 54 <^^^H) , 7. 36 (s. 1 H) 

, 5. 4 7 (d, OH) , 5. 2 7 <m, I H) , 4. 5 5 <t. OH) , 4. 
05 (t , 2H) , 3. 90 (s, 3H) , 3. 55 (q, 2H) , 1. 88 ( 
m, 2H) , 1. 37 (d, 3H) . 

»>C NMR (DMSO-di) * 1 53. 4, 146. 4. 1 38. 8, 1 3 
7. 9, 1 0 9. 0, 1 0 8. 1, 6 8. 5. 6 5. 9, 5 7. 2, 5 6. 0, 
3 1. 9, 2 9. 6 0 
E. 1- (4- (3-0-4, 4* -v* h^vHJ^7*P^y) -3- 

1- (4- (3-t Kd*>:/n;}?*>) -3-> h^v-6-2hP7iZ 
to) X?S-Ji, (0. 3 2 5 g, 1. 2mmo I) v>£ 2 

i*e'Jv> 15ml 

tCiSfrOfc. »**#*>6T>SfilU DMTC I 4 5 0mg (1. 33mmo 
I) ZMXfc,, J5fciB£^tffi;BT-Rffell#U >$y-;u0. 5ml£ft)a.T 
EfcfcttitUfco ?881£«E»£U BSitS: h^X> t 2 it. fUv 

>*S5±K8*£U£,> m;x*;u7^ ^MS-SMit* *ls>*>%&* 2 s - 
^^<$ffltT»t*H>I€vy*y^^5A-C««ir*i:, ffiS^&flgl- (4- 
(3-0-4, 4' -yV h*->h'J^7"D,f#-» - 3 -> h * >- 6 
hP^x-"-) I^y-^6 0 5mg (88%) ^6tl/c e 
Rt = 0. 50 (v^PP* £>/**y-;K 95/5) s 
UV (y *^-n,) H*: 3 5 4, 302, 282, 274. 233, 209n 
m ; : 3 2 2 , 292, 263. 2 2 2 n m„ 

'H NMR (OMSO-dt) S7. 54 (s, 1 H) , 6. 8-7. 4 (A r 
H) , 5. 4 8 (d, OH) , 5. 2 7 (m, 1 H) . 4. 16 (t, 2 H) , 
3. 85 (s, 3H), 3. 72 (s, 6H), 3. 15 (t, 2H), 1. 9 
8 (t, 2H) , 1. 3 7 (d, 3H) o 
"C NMR (DMSO-de)*1 57. 8, 1 53. 3, 
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146. 1, 144. 9. 13 8^^^ 137. 8. 135. 7, 129. 4, 
1 2 8. 7. 1 2 7. 5, 1 2 7. 4, 1 2 6. 3, 1 1 2. 9, 1 1 2. 6, 
1 0 8. 9, 1 0 8. 2, 8 5. 1, 6 5. 7, 6 3. 7, 5 9. 2, 5 5. 8 
, 5 4 . 8, 2 9. 0, 2 5. 0„ 

F. 1 - (4- (3-0-4, 4' -v* h**>MJ*n> -3- 
* h*>-6-- hD7ii^) -1 -O- ( (2-/7/1 h*v) y<yy 
Pt?;u7> ^ s*xyi y) i£> 

1 - (4- (3-0-4, 4' -v* h4rv h'>lf^7D^y) -3-* h 
4v-6-^ hP^i^JU) (2 0 Omg, 3. 5mmol) (XI 

ffT^<S«L. *M<tt<t;<*U>1 5ml <C>g£>L£ 0 £<0>8>a<CN, N-*>*< 

vyntfJux^;uT^ >o. 5 m i t 2 -i*TJ x*ju-n, N-vYvTPtf 

^□nt^*Q7^<h0. 2ml (0. 89mmol) ZttoXtc* /xfSiR 
3 0#m«#U **y-/i,0. 5m I *;&Qx TEfcfcttit U £ e 

T^-f7^y'J*W7A7«|irst, fiJr2cD***P7** ^-T M - (4 

- (3-0-4, 4' -v> hU^l>7P**-» — 3 — * v- 6 — 

- KD^i-JU) -1-0- ( (2-y7/Ih^y) v-fy'7'D^l'7^* 
*7<y) X*>247mg (91. 3%) fl^tl** 

Ri = 0. 87 (y'^Qpy ?>/>$y-JU, 99/1) 0 
Hfttffl 3 6 

j|$^ftTT@<a^^)a (Si nha&, Tetrahedron Let 
t.1983,24,5843-5846;S»nhae>, Nucleic Ac 
ids Res. 1984. 12, 4 5 3 9-4 5 5 7 ; Be a uc a g e 6, 
Tetrahedron 993, 49, 6123-6194; Xt/M a t t e 
uccte>, J. Am. Chem. Soc. 1981, 103, 3185 — 31 



8* U£ DM T >CDU5Bfc«£ffl£T * d tCJ: UlS^a&S* 

«aiU^em. ***QT= M - (2 hP-5 - (3-0-4. 4* 
—*s* h*v hy^il^p^v) 7i^) -T-o- ( (2-y7/Ih + 
*» -v-fV7P^7^/*X7<y) X*>Xl*1- (4— (3-0-4, 
4* r**-> MJ*^:/P**v) -3->h^y-6-zfQ7i2^) 

-1-0- ( (2-y7;ih^-» *>*-f v^per^T^ y) x*> 

T5 sx:r-mn^tz 0 iko&^Kw&ftmoitt&mttAMAumiztz&m 

K«atc<fc ijfro^o 0. IMKSlh'JiW^zOA (pH7. 0) tl 7 
th-'J^E (2 0 DIBIT'S 96- 2 5%) fcfeffiUTHPLC (h'J^U-o 
n) IC^UMMT-o n^^±(0$ffiglU^ e MM TXttC M T^B^( 

*«>Ti**u 8 o%mm*%mT<MbV3-)i>it (4om ot:) ki&l 

. -2 OTCCffiffU^o 



3Ste<H3 7 

fcfiGlTtt, &B*2 0 0 // i 4uc#i«Htty>a-t«*y 

K6^2nmo li:fiiS?iUV7>y (B I a k Ray, XX-15UV7 

Ultraviolet products, San Gabriel, 
CA) Tl OcmCDffiltTfgUtfUrt: (ftJWtf-? 3 6 5 n m, 3 1 c mCO^ 
>r^fl[« 1. ImW/cmJ) o 0. IMRKh'Uf^^z^A (pH 
7. 0) t7t h-'J^ES^TSHPLC (h'J*;u-o f f ) 
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«*J © ft <? :20 

m <*> & : - * a 

h p 2; - ffl 
E W © tt K : cDNA 

7 > -fe > * :No 
7?^^> h S? : 
S 8 : 
BH9J 

GCAAGTGAAT CCTGAGCGTG 
82 f»J * 9 : 2 
fC « © ft $ : 1 9 

ae w © si : tt es 

h * d * - : * iyj 

£ *J © H m :cDNA 



20 



7 > -t > a : Ko 
7 ? 7 A > b S? : 
«3S : 
fidW 

GTGTGAAGGG TTCATA7GC 

S ^ :3 
82i*l 3> ft ? :Z8 

IS © &. : - * ffi 

K *J © ffi m : cDNA 

/>-f *tf-f*AKJiJ:Ho 

T > -fc > * :No 

7 y ^ > h 52 : 

eas : 

SEW 

ATCTATATTC ATCATAGGAA ACACCACA 
G m * ^ : 4 
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«£J © ft 2 :30 
SI 5iJ <D S! : tt S3 
»<7> ft :- *tt 
h * D *>* - : * EUJ 
82 W <D f*« : cDNA 
f\ 4 Jit -fe ^ * yjAKWJo 
T > ^ -fe 1/ ^ : No 
7 ? <f * > h 3S : 
£ Si : 

CTATCTATAT TCATCATAGG AAACACCATT 
82 ?»J » : 5 
K WtD :30 
82 #J <D ffi : fft K 

h n ->* - : HH 
62*J<D«6* tcDNA 

-< -t 5 1 < *J A BE W :No 
7 > 9- -fe > 7* : No 



30 



7 7 7" y > h S : 

€ ap. : 

e si 

GCTrrGGGGC atggacattg acccgtataa 
tkl m 8 *i : 6 
K *!l © ft £ :30 
B2 PU O <H : tft R 
ttott :-*« 
h * □ i> - ; ^ m 
fid n (O ft Si : cDNA 
/\ -f * -fe x -f A * 82 Jll :Ko 
7 > -t ✓ J* : No 
77^ / > hS: 

eau : 
te*u 

CTGACTACTA ATT0CCTGGA TGCTGGGTCT 
fi HI * : 7 
« ft $ :20 
BB 4*J a> S : « B 



30 



30 
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V p •>* - : * W 
E *J OP f£ W : CDNA 
/a -f # -b ^ < ft A- &• H : Ho 
7 > * -b > * :No 
7 ? y / > h 3? : 

eas : 

KM 

TTGCCTGAGT GCAGTATGGT 

A!Nft9:9 
HE © ft <? :20 
fld M © W : tt aa 
«© » : - * AS 
K d >? - : W 
ft! ^ « J& : cDNA 

-f .* * y- * A A- 66 M :No 
7 > 5- -b > * :No 
? 7 A > h S» : 
&W : 



20 



AGCTCTATAT CGGGAAGCCT 

fcf SI © £ :24 
62 5a © !R : tfi & 
8© R :•- 

ee « w a si :cdna 

^ "b < * ArttflCfO 

7* > * b > * : No 

7 ^ ^ ,t > h 33 : 
*3» : 

hgtcccacg cggttcggaa tgta 

K*J » 5 : !0 
M flj © & £ : 26 
K M © 35? : «[ 8 
8©Bt:-*Sl 

h * D *>• - : * W 
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E W © tt« : cDNA 
;W -b t- -< iJ^E^J:No 
T > *■ b > ^ :Nc 
7 "7 V A > h S : 
% : 

AGCAACGACT GTTTGCCCGC CAGTTG 

K *U * ^ : J 1 
E W © £ £ :25 
Si! *J © »4S : tit 63 
ffl © R : - * m 

h * d ^ - : * nj 

&5»J ©H SI :cDNA 

7 > r -b > X : No 
7 ? 7 A > h Si: 
*fl % : 
iSE V«J 

TACATTCCCA ACCGCGTGGC ACAAC 



26 



25 



« *J & 9- : 1 2 

:25 

fit! i*J © IB : 65 
ffl © fi : - .* » 
h # d ->- - : ^ 91 
&*J©*2 a : cDNA 
>\ < # -b x < ft A-&J M :!fo 
T > b > * : No 
7 7 ^ > > h 31 : 
^ »S : 

AACTGGCGGG CAAACAGTCG TTGCT 

ee w « *s • : i 3 

&!*J © ft <* :20 
EW<OK:tt« 
8J©& :- * 01 

&! P«J © ft » : cDNA 
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7 > -b y * :No 
7 ^ ^ a > h V. : 
42 3* : 

CCAAGTCAAT CCTGAOCCTG 

R V. J S % : I < 
E W CD fi 5 : I < 

fflcDft :- **fl 

F * d i? - : * ij] 

6 CO ffi 8 : cDNA 

7 > * > * :No 
7 ? V A > h « : 
£ V : 

en 

0TG7CAAGGG CGTG 

K N ft 9 : 1 6 
EM«D ft S :24 



20 



»cd a : -*m 

h □ x - : 
ffi M CD M » rcDNA 

7 > ? t > * :Ho 
7 * ? A > h £ : 

e» : 
Dew 

CTATATTCAT ~ATAGGAAAC ACCA 
AH W » # : 1 6 
E *J CD fi ? : 1 8 
K««S:ttl 
«©R:-*» 
h * d v - : * cfl 
K JU CD tt« : cDNA 

7 > *b > ;* :No 
7 v ^ a > h e : 



&m 2002-507883 



E*J 

GTCACCC7CG ACCTGCAG 
E *J « U : 1 7 
E #J CD fi £ : 1 9 
E W CD 2? : t£ fit 
fflcD»:-*ta 
h ^ □ i/ — : ^ 93 
E 5U cd « « : cDNA 

b r- < A ;PS!W:lio 
7- > ^ -t > X :No 
7 ^ <f A ^ 
*§» : 
BPJ 

TTGTAAAACG ACGCCCAGT 

e *u at ^ : 1 8 

EW©fi$ : 1 8 

« w cd s» : « k 

81© ft :- *tfl 



18 



I- D — : B 
H « CD « « rcDNA 
/U«ty^** E**'J :No 
7 > * -b > * :No 
7 7 ? A > h Si : 
«» : 

CTTCCACCGC GATG7TCA 

K *J * 3 : 1 9 
E « CD ft £ : 1 7 
B M 0 » : tit B 
m CD & : - * 65 
\- X v it - :T-W 
E «J CD « ffi : cDNA 
;\ -b y * * ;t 6Z VU : Ho 
7 > 9- -b > 7. :No 
7 ^ >f A > h $*: 
e » : 
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CAGGAAACAG CTATGAC 

6 n m : 20 

* 31 <?> fi $ : 1 7 
W H <*> * : Ift f& 
me> ft :- *tt 

62 M O » : cDNA 

7 > «fe > * : Mo 
7 ? ^ A > h 51 : 
€ 39 : 

R *J 

GTAAAACCAC GGCCACT 
Al *J ffi *i : 2 • 
« *J © ft 5 : I 9 
ft! *J <b 3> : S 
« <3 ft : - * tt 
h Tt: d y — : ^ ruj 
fid W © tt » : cDKA 



7 > ?• -t: > X :No 
£ : 

GTCACCCTCG ACCTGCAGC 
BB ffl 8 ^ :22 
K 9J © fl 3 :20 
52 *U IS! : (8 
«i 0) & : • * tn 

h X a i> - : ^ fV} 

ee aj © f* a :cdna 

7" > -fe 1, * : No 
y ? # A > h « : 
fc« : 

sew 

GTTGTAAAAC GAGGGOCAGT 
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J9 



ee ai <r> s 3 :39 

82 J»J © 3? : tt ft* 

tn © & : - x m 

h d ¥ - : ^ W 
: cDNA 

m # -fa ^ < ^) ;v Be fij :Ho 
7 > -t > * : No 
7 ^ V A > h 52 : 
feW : 

TCTGCCCCTGG TGCAGGGCCT ATTGTAGTTG TGACGTACA 39 
fE*J » *J :24 
fi?JOS3 : 1 4 
K » © ffi : t£ ffl! 

h Tf? D ^ - : T ^ 
« f>J CD tt « : cDNA 
^ -f * ^ * 1z JV K jnj :No 



7 > -b > * :No 
7 ^ A > h S: 

e » : 

TGTACGTCAC AAC7 j 4 

fiSWS 9 :25 
ffi#J <B R $ :78 

ee j*j cd s : f* ea 

SI © 8t : - * « 

h 7* d ^ - : 4 m 
K ?!) <Z> BE W :cDNA 
/W -t -f * ;v fie #J :Ho 
7" > 7- -fc > ^ ; NO 
7 5 ^ / > h 32 : 
« ® : 

ee n 

AAGATCTGAC CAGGGATTCG GTTAGCGTGA CTGCTGCTGC TGCTGCTGCT GCTGGA7GAT 60 
CCGACGCATC AGATCTGG 
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ESI <0 ft $ :18 

6 9J a> W : IS 
S5(B St :- 

h * d ^ - 
S^JOSSi : cDNA 
/n -f -fe ^ < » A- « *J : Ho 

7 > 7- -fe > A :No 
7 ? 7 A > h 32 : 

: 

EFJ 

CTGATGCGTC GGATCATC 

EW*9:27 
E^OE? :23 
S*lJ© 3S 
tfl© BE *» 

« » <Ott« :cDNA 

t\4 * -fe ^ Y * )V ffi 5HJ :Ko 
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7 > 9 -fe > * :No 
7^7* > h 33 : 
€9 : 
K*l 

GATGATCC6A CGCATCACAG CTC 

82 W 8 9 :28 
K*HJ O ft 3 :33 
K W <B 32 : 03 

h * o ? - : IN 
MJHJCDttW :cDNA 

* -r Y *} ;u « W : No 
7 > ^ -fc > * : No 
7 ? 7 * > h s : 

<£«: 
BZ*J 

TCGGTTCCAA GAGCTGTCAT GCGTCGGA7C ATC 
& n <D ft 3 :23 



33 



ffi 5*J CD 3/ : « K 
IftO (3C :- * W 
h'-TP * - : * W 
E W H fll : cDNA 

7" > 9- iz > X :No 

7 7 ^ / > h ffl : 
i6® : 
S3 911 

QATGATCCGA CGCATCACAG CTC 

K * 9 : 30 

K Hi © te $ : 1 8 

E W <D 32 : fit I© 

62 5U © H fit : cDNA 

/\ -f -t r- < * /V BE W :Ho 
7- > ^ * > * :Vo 
7 ^ ^ a > h 33 : 



23 



Be n 

GTGATGCGTC GGATCATC 

W n S ^ : 3 1 
« W 05 S * : 1 5 

b D ^ - -.^m 

fldWOflS : cDNA 

-f «t -f * ^A! WJ : No 
7 > 9- -t > * : No 

ee mi 

TCGGTTCCAA GAGCT 
Bil 53 <D ft * :21 

bc w © sa : m m 
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E#J©«« :cDKA 

t\ 4 tf*^ < <J rt, E *J :Ko 

r Kc 

7 v ^ > > V ^. : 

€©: 

CATTTGCTTC TGACACAACT G 

5 ft S S :33 

6 V»i © tt $ : 1 9 
E 9j <0 B : J* 65 

ja co & :- * a 

h d >/ - -.^m 

EWO «« :cDNA 

'\ -< * -b y * a ;u E ft :Ko 

r > -t > * : No 

« « : 

Eft 



21 



CTTCTC7GTC TCCACATGC 
:34 

E ft O 6 * : 1 2 
e n O m : \k & 
81 © ft : - ^ « 
h * d s; - : ^ m 
E ft <0 «« : c DNA 

-f X± t < K Ji K ft :Ho 
T > 9- * > * : No 
■7 *> 1 > h 52 : 
*£ ffi : 
E ft 

TGCACCTGAC TC 
Eft ft <t :35 
E ft CO £ * :20 
E #J co «! : tit 62 

h o S/" - : ^ m 

E ft CO« SI : cDNA 
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^ J * ± 7- < 13 A, E 50 :No 
7* > 9- * > * :No 
7 7 ^ A > h ffi : 
te« : 
E ft 

TGCTTACTTA AOCCAGTGTG 

E ft * : 36 
E ft cd & $ : 20 
E ft CO S : ** Hft 

set co a : - • * m 

h □ y - : ^ m 
E ft co W « :cDNA 

^ -f 7j! -t t 4 a * e n :No 

7 > -t > * :No 
7 ^5 ^ ^ > h SI : 

Eft 

CACACTATGT AATACTATGC 



20 



20 



E ft S : 3 7 
E ft CO £ $ :22 
E ft co 32 : ft m 
tfi co tU : - % m 
f a i; - : * OS 
Eft COWS : cDNA 
/Wtf-fef^AAEftilo 
T > ^ -t > * :No 
7 * ^ A > b : 
hi *i : 
E ft 

GAAAATATCT GACAAACTCA TC 
Eft 8 S : 38 
E ft CO E $ : 2 I 
« ft CO S£? : « £ 

h d - :T m 
co W. fft :c0NA 
^\ ^ -t -f * >U Be « :«o 



22 



-66- 



7 > f- * > * : Kc 
7 -5 *r / > Si : 

ESI 

CATGGACACC AAATTAACTT C 

S * :39 
RPJ©R? : 1 4 
E *J CO ffi : tt IS 
«CD&:-*tg 

h * p * - : * m 

SiW (iffi :cDKA 

/W t ^ < ft ;i E «u :Ko 

7 > -fc > ;* :No 

7 7 7 A > h Sf : 

® : 
E W 

TGAGAC7CTG tctc 

E « » * : 40 
E W <D ft £ : 1 5 



21 



a cd e : - * m 

E w <d a fti : cDNA 

/» * * t ^ V * * E*U :Ko 

T" > fc > * :No 

7 5 V * > h 5? : 

: 

E W 

TTCCCCAAAT CCCTG 
SfJ»5:41 
K *! a> ti £ : 1 9 
E S J © Sf : t* « 

»<o e :- * n 

h * a V - :^ m 
« *J © f£ Jg : cDNA 

-< * -fe t- * * A B2 3I :No 

7" > 9- -b > A : No 
7 -5 ^ > h 33 : 
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e» : 

E SJ 

GGCACCCCTG TCCAAGGAG 
E J*J * 9 :42 
E W CD K. £ :20 
e *i © 9* : & fift 

h ^ d > — : ?T fjg 
E SJ CD IS ft : cDNA 

/W 1?-tr Y ft E Jtf : N o 
7 > ^ -fc > * : No 

» : 

e n 

AGGCCGCGCT CGGCGCCaC 

« *)* :43 
E 9V CO B * : 1 8 
E *J CD ^. : f A fi* 
m<D & n 



20 



f- D - : * m 
E*J CD ffi H : c D NA 
/\ -f * -t f- < ft ;i> ftd *J :Ho 
T > * iz > * : No 
7 7 £f * > b V. : 

mm: 

GCGGACATGG AGCACGTC 

E n tk :44 

E CD it $ : 2 l 
E 5U O 53 : IS IS 
ta© ft :- * ffl 
h * d ^ - :T W 
E?>J CD ttS :cDVA 
^ -fe t- < ft ^ BE W :No 

E?>J 



18 
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GATOCCCATG acctccacaa g 

£ W CO ffi $ :24 

£ 3»J CD IS! : & 
8 CD Bt : - * m 
h * d *J — : * ty 
£ W CO tt « : cDNA 
/> -f It^ -r 2i ;w £ M : N o 
7 > * -b > * :No 
7 ^ ^ > h £! : 

tea; : 

KJAJ 

CCCTTACCCT TACCCTTACC CTAA 

£ V*J S ^ :4fl 
£M <D S £ :i8 
£ *J CD ffi : A 
tort R :- * ft 

£*1 CD « » :cDNA 



21 



7 > -t > X : No 
7 -7 -y ^ > h JS2 : 
tf $ : 

AATCCGTGCA GCAGAGTT 
K*J * 3 :47 

£ *J <7> : » @ 
ffl<© ft :•■-*« 
K D ^ - :^ 9j 
£ W <D tt JS : cDNA 

7 > -fe > X : No 

*£B : 
KM 

TCTCAGAGCT GGACAAGTGT 
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18 



£ n # 9 :48 
£ #J CO ft ? :20 
£ 90 to ffi : |ft A 
«<&«:-*» 
h # d >>' - : * Cfl 
£*J <D :cDNA 

W 4: r- -f 2j £ ?U : N o 
7 > -fe > : No 
7 7 ^ * > hS; 
4sJ £ : 
E3J 

GATATTGTCT TCCCGGTAGC 
£#J S :49 
£ MJ CO E £ :20 
£ *1 <D S : f A IS 
ffl CD ft : - • * & 

£5*J CO tt « : cDNA 

*4 X * 9- < t> )\> £ m :N0 



20 



7 > -b > X :No 
7 ? ^ > H S : 

£ 5»J 

CTCGGACCAG GTGTACCCCC 
£*J ft 9 :50 
£ *J CO ft <* ; 2 1 
£ co 32 : t* SI 

h ^ p i? — : m 
K 5U CD tt M : cDNA 
;W #tf < M :No 

7 > t -fe > X :No 
7 ^ ^ > > h 32 : 

e ap. : 

£ W 

CCTG7ACTGG AAGGCGATC7 C 

£ W * * : 5 I 
£ flj <D ft 3 :20 



20 



-68- 



E W © m : « ft 

m© & 

h D 5? - : W 
EtfJ © H S : cDKA 
/% -< -fe * -f * A E W :No 
7 > * * > A : Ko 
7 7 7* ^ > h 52 : 
S» : 
E8J 

CATGAQGCAG AGCATACCCA 

EM © & 3 :20 
E W © £ : «E 63 
» © ft : - * 13 

E W © ttCH : cDKA 

7 V -t > * : Ho 
7 ^ ^ > h ffl : 



GACAGCAGCA CCGACACGAT 

* n * 5; :53 
hi n © g $ : 20 

s w © m : t& m 

» © ft : ■• * « 

h * D i," - ; ^ Cg 

* M © H« : cDNA 
/W#«?y*;»E VK :Ko 
7 > * -t > * : No 

7 7 7 * > h 5f : 
e iff. : 
S **J ' 

CCGCTGCGAT CACCGTGCCG 
E £J S :54 

: 1 9 

ESJ©5! :fitR 
«©»:•■-*«[ 
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20 



20 



h * d * - 
E*J © «« : cDNA 
/\ -f -b f- -f » ^ E j»J :Ko 
T > * -fe > * : Nc 
7 7 if A > h : 

mm : 

GATCCAC7GT GCGACGAGC 

R)*J«)itc : 1 9 
E m © W. : «E 65 
m © ft : - * tfl 
h # □ - : * ® 
E J*J © «*H :c0NA 

* t- < ft A- E n : No 
7 > * -fe > X : No 
7 ^ 7* ^ > h $) : 



EEJ 



GCGGCTGCGA TCACCCTGC 
E 5*1 » ^ :56 
E #1 © £ £ : i 2 
E M © «E : *S & 
fH© ft : ■■ * 0 
h * d x - : ^ W 
I! W ffl 8 W : cDHA 

T > -t > * :No 
7 7 ^ / > h !t! : 
*£«: 
E?U 

TGCACCTGAC TC 
E#J » ^ :57 
E W © bi d : 1 2 

IH© ft :- ^tfl 
h * d - : 3p n 
E 5>J © a « : cDNA 
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/\ 4 -fe x < i3 A RZH :Ko 
7 > -b > * :No 
7 ? CT A > h 32 : 
« 3tt : 
ft! *J 

CTGTGGTCGT CC 

62 *J S <S : 58 
«$|J <D fi $ :39 
R #U O « : tt ffi 
m CD ft : ^ * » 
h * O - : ^ q§ 
f£ W O fft « : cDNA 

7 > ■?- * > * :No 
7 >X * ^ Y ffi : 
€ © : 
6! f»J 

CACTCAGGTG CGCCATCCCT CAAACAGACA CCATGCOGC 



12 



39 



Ef»J * * :59 
R« CD $ :2I 
« *J CD T : tft (8 

fC cd a : — tfl 
(• # d y - : ^ HH 
K SI CD S :cDNA 

7 > 9- -fe > 7 : No 
7 -5 7 > > h K : 
« » : 
£ J»J 

TCTC7GTCTC CACATQCCCA C 
« #1 ft *> :60 
K n CD K 5 : 6 1 
K *J cd 5? : tt A2 
ffSCDft 

h d y - : ^ rw 
ft! SJCD (2 9 : cDNA 
/> -f -fc ' * * « 50 :Ho 
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7 > * * > * : No 

7 9 ^ > ^ ; 

6 w 

ACCTAGCGTT CAGTTCGACT GAGATAATAC GACTCACTAT AGCAGCTCTC ATTTTCCATA 6 0 
C 61 

BE « CD It $ :21 
K j»J CD JS : » 
8! co & : - * ft 
h o y - : ^ ffl 
G *fl CDffiSl :cDNA 
/W*tr fiiil'E ?>J :Ko 

7 > -fe > * :No 
7 *5 V ji > h 5S : 
e » : 

w w 

AACtAGCCA TCTGCACAAC A 2 1 



EM * 9 :62 
ft! W Z> ft £ :25 
ft! « 2) S3 : tf[ Sit 
ffi CD & : • * gi 
h p V - : ^ W 
&!£J CD IS « : cDKA 
>W -fe x < 73 JV fid yy :Ho 
T > *• -b > X : Mo 
7 5 # A > b 38 : 
£ W : 
K*l 

UCCGGUCUCA UGAGUCCGUG AGGAC 

ft! J»J CD fi 3 :20 

ffi cd & :-*« 

H2 ?«J cd HI® : cDNA 

^ ■< ^ ft A fit fU :Mo 
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7 y f- -t y a :No 
7 9 7 * > b & : 

mm-. 
em 

GUCACUACAG 3UGA0CUCCA 

EM * * :64 

ffi M CO fi S :20 
E W CO 2! : «A ft 
m<D ft : - *ffi 
h D - : t$j 
EN © MA : cDNA 
/W ft -fc 7 * ft A H M :Ko 
7 y * * > * :Ho 
7 7 «r > > 
: 

EM 

CCAUGCCAGA GUAAGUAGOA 
E M S «? : 6 5 
E n ay S. 3 :50 
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20 



20 



E W 35 9 : tt ft 

E M 3> W H :cDNA 

/\ -i # * x -r * ;i 32 M :Mo 

7 > 9"fc > * : Jo 

7 -7 y y > 

£»: 

k m 

aggccuccgg caagacggaa agaccauggu cccukauctlg ccgcaggauc 

ffi M m ^ :66 
E M © S ? :20 
E M © 32 : « fiS 
»co ft : • 

K M co ft « : cDNA 

T > ^ -fc > * : No 
77i^^ > hi: 



50 



« 3P. : 
EM 

CATTTGCTTC TGACACAACT 
E * 9 :67 
E M <D ft £ : 2 J 
E M CO ffi : tt & 
ffi CO & : -- 
h D i? - : ^ CR 
KW©ttai:cDNA 
/n -f * -b -r * ft * E M :Ko 
7* > -t > J* : No 
•7 9 9 A y h 5Ti : 
Sfi: 
£W 

TCTCTGTCTC CACATCCCCA G 
E M * S :68 
EM CO ft S :24 
E M © ffl : ffi 
«CO« : -*ffl 



E M CO « Si : cDNA 

J\ -f -b x r ft E M :Ho 

7 y f- * y x -.mo 

7 7 ^ ^ > H ; 

€ ffi : 

ESI 

GTCGTCCCAT GGTGCACCTG ACTC 

EM » 9 :69 
E M co K c :22 
e m co m : ft ffi 
S3 co & : - * Sfi 
h tX a V - : =F ig 
E MCO f£ m rcDNA 
/\ -f * * -f ■< ft tv Be M : No 
7 y * t > * :No 
7 7 y X > h g ; 

EM 



24 
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OGCTGTCGTG AGGCCCTGGG CA 

M W 8 ¥ : 70 

S W © M $ :24 

A! flj CO : f£ 65 

S3 <Z> ft : - * ffi 

h * o v - : * m 

RVXOmm :cONA 
7" > * > * :Ko 
e S : 

ad w 

GAOGACGACT GCTACGTGAC TCCA 



IE M * * : 7 i 
«*J © E£ :24 
RNOB:«fi 

h « a £/ — : 7 W 
C9U ©tt» : cDNA 



22 



7 > ?• -b > ^ : Ko 
7 9 ^ > > \. a : 
« Si : 

ACAGCGGACT GCTACCTGAC TCCA 
KfJ 8 «5 :72 
ffi«5)U3 : 1 8 
ffi « CD ^ : ttf fiS 
M O R : -- Ifl 
h # d v - : ^ ifi 
a! n CO W m : cDNA 

/> -< * -t 7- < -h a m n 

T > 3- -t > * : No 
7 -5 ^ * > f. ^ : 
ttS : 
K *J 

TGGAGTCAGG TAGCAGTC 



K n * 9 : 73 
E 5*J © £ <? : 1 9 
E #J © ffi : fA ft 

h d y - : =F <W 
K5U ©«S : cDNA 
>\ 4 7p -fe * * fj n> St HI : No 
7 > -fe > * : Ko 
7 ? V jt >■ h 5S : 

BB W 

CAGCTCTCAT TTTCCATAC 
: 7 4 

« J»J © ft* : 18 
K © 51 : & 
fS CD fit :- **a 

K H © ttfil : cDKA 

A-f *tfOAKW:Ilo 



T > * -b > J* : No 
7 -5 -sr A > ^ 32 : 
« iff. : 

AGCCCCAAGA TGACTATC 

tt*J S % :75 
EWOfiS : 2 1 
fi2 tf! © « : & 
tt© fit : •*« 

h * o > 

PE *J CD fl » : cDNA 

^ * * < A Jl ti ?ij : 

7 > 9- -fe > * : No 

7 tr A > b & : 

mm-. 

OGAGGAGCTC AAGGCCATGAA T 

« *J ft ^ : 76 
fESJ © ft $ :18 



« W © 3! : *a 

mo 

&I <*J © tt SI :cDNA 

/x -f # -t 9- ' ti *flt!*l :Ho 

7 > * -b > 7s : No 

7 ^ ^ > h S : 

£» : 

E 

CAGGGGCAGC TCAGCTCTC 
ffi *J S :77 
K « © ft $ : 1 8 
K *J «E> £ : tit fit 
»©»:-*» 
h D ^ - 
SI*)©® JK : cDNA 
/n -< -t 7* 4 ft )l fie J-tJ :No 
7- > * > 7s : No 
7 v 7 A > h M: 



IE W 

GGCACGGCTG TCCAAGGA 

dil * ^ : 78 
fi! *J © ft «? : 18 
K W © ffi : fft B 

KW0WSi:cDNA 

-T * -b x y * ji &> ?ij : No 
7 > ^ -tr > 7 :Ho 
7 7 V A > h S! : 

AGGCCGCGCT CCGCGCCCTC 
BC *J * *5 :79 
« *J © fi £ : 1 8 
K « <0 !B : tt « 
« © ft : - * ffi 
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K * d >? - ; 5p tyj 
fid W © MR :cDNA 
a -f 1; t f < » JftJ :Mo 
T > t: > * :No 
7 5 ^ > M!!: 
&K: 
WW 

CTTACTTGAA TTCCAAGAGC 

K n » : 80 
61 J*J© US :22 
K **J © 3> : tl fig 
lfl©ft:-ykff| 
h d i? - : ^ ^ 
fid?'J © f£SS : cDNA 
^ 'f ^ t f V fl*ffi*| :Ho 
y > 9- -fc > * :No 
7 -5 ^ / > h m : 



20 



GGGCTGACTT GCATGGACCG GA 
82 PU * # : 8 1 
K5tj0S$ : 1 2 
K W © Si : tt « 
«© ft :- 
h * d y - : EH 
fid i«J © n St : cDNA 

<< * -fc 5 1 * ft ;u BC *1 : N o 
7 > 9- -t > 7 :Ho 
7 -5 7 A \> h M : 
ffiiS : 

AGCCAGGACA AG 
fiE m ft ^ :82 
K i*J © tt d : 1 5 
fid n © S : «t SI 
»©» :-*« 

E © « W rcDNA 
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7 > -b > * :No 
7 7 ^ > > h 2 : 
& 8* : 
6! W 

ACACCACOAA WGCA 
EW * 9 :83 
KJUfflfi? : 1 8 
ft! W CD : IB 
Ificoft: -*fl*i 
h # D — : 4i iyj 

6 5»J CO : cD HA 

M 4 -t t 1 Y ft A 6i n :No 

7 > ^ -fc > * :No 

ffi tS : 
SW 

GCGGACATGC AGGACGTG 



SW* 9 :84 
£ » CO ft ;? : 2 J 

b n o : n n 

$9 co & : - >s tn 
h p - : =F ^ 
E 31 co 8 :cD»A 
/* -f # * * < ft A G n :No 
7 > * -fc > 7 :Nc 

7 9 ^ >t > h 2 : 

: 

KM 

GATGCCGATG ACCTCCAGAA 6 

EJ»J**:BS 
£#JCD & <? :24 
£ W co JB : ft B2 

a co & 

f D * - :^ IB 
£ n CO M St : cDNA 

4 X ± r < 13 iv&#\ 
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21 



7 > 0- -fc > * : No 
7 7 ^ y > h ffl : 

£ JU 

GTCCCCTGCA GCTTCACTGA AGAC 
£9J »^ :86 
£ 3J co ft S : 1 2 
£ *l CO ffi : S3 
« CO ft : - * » 
I- ^ O y- :"f H3 
£ W CO a St : cDNA 
/% W #-fc y * * » ft » :Ko 
7 > ^ * > * :No 
7 -7 <r ^ > hS: 
« S : 
E» 

AGCCACGACA AG 
K SJ * 9 :87 



Oil W CD 38 : tt « 
m co ft : - * 6? 
h * d - : ^ qjj 
£ S*J co ffi « : cDNA 

-ft f * ^ M W : No 
T > * -fc > * :No 

7 -5 y / > v m : 

: 

E *»J 

AGCCACGACA AGTC 

£ *J & *J :88 
K V«J CO R $ : 1 3 

81 co BK :- *® 
(• d x - : ^> i!5 
£ W CO a « :cDSA 
/W * -fc 9 4 ft A £ *J :No 
T > -b > * :No 
? 7 A > h 3? : 
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£ *] 

ACCCAGGACA AGA 

: 15 

M *J © 3g : «i K* 

fid J»J COM 81 : cDNA 

* t r < n >l> fld *J :Mo 
7 > * -fc > ^ : No 
7 5 <r > h 52 : 
fiiE : 
fid*J 

ACACCACCAA CAGCA 
fid W S 9 :90 
E W © « * : I 7 
fid ?J © 3? : ft 63 
ffi coft 



13 



EW « Him : cDKA 

/W # t t O A- K «»J : Mo 
7 ✓ te > * : Ko 
77^/ > hS: 

: 

ACAGCAGGAA CAGCATC 

K W » «J : 9 i 
fid W CD ii $ : i 6 

sin a> m : turn 
m co & : - * m 

h d > - : m 
KfJOKfil : cDNA 
J\ 4 d^tr * i: )i « 5«J : No 
7 > * -t > * :No 
77^/ / h S3? : 

teas : 
s n 
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ACAGCAGGAA CAGCAG 
flZ M O 9 : 92 
E *J © E £ : 1 8 
fid W © !?f : f* fij 

SI O & : - * ta 
h * o - : ^ W 
fid *JcO ft ® : cDNA 
^-f*tr < A * Bd?'J :No 
7 > * * > * :Ko 

€»: 
fid#l 

GCGGACATGG AGGACGTG 
fid5U» V :93 
62 W © R $ : 20 
fid SJ CD 32 : « fii 
ta <D » : - * tfi 

fidfU © WSl : cDNA 



7 > * > a : No 
7 5 V jn > b 33 : 
«* : 
K W 

GCGGACATGG AGGACGTGGC 
Sd?'J 8 9 :94 
fid HI co R $ : l 9 
fid M CO S : t£ AS 

ffl CO & : - * m 

fid £J © ** « : cDNA 
7 > ?■ -t > ^ : No 

fidPJ 

GCGGACATGG AGGACGTGC 



19 
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EW»9 :95 
E W <D K ? : 2 1 
E W © ffi : f* fit 
tfi © & : - * f fl 
h # d *J - : IW 
E *J © JftSl : c D K A 

7 > ?- * > x :So 
7 9 y > > t» E : 

£: 
KW 

GATGCCGATG ACCTQCAOAA G 

B » * 9 :96 
E W d> ^ :2 2 
ft! 9<\ © « : « fit 
tt©ft :- * » 
h # D - : ^ m 
E W © « S : c DMA 
*\ 4 iz t- < # ;i/ E *J :No 



7 > * * > * :No 
7 -9 «r ^ > f- gg : 
£»: 
E5*J 

GATGCCGATG ACCTGCAGAA GC 

E n © ft 3 :23 
E W 0) » : t* fit 
ffi© ft :- * Jfi 

K W © W Bl : cD NA 

/W -t < * ^KJtJ:No 

7 > f- * > * :No 

7 ? <r * > h V. : 

SK : 

E*J 

GATGCCGATG ACCTGCAGAA GTG 
E 9J © S £ :24 
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22 



23 



E » © £ : St 
mo> ft : - * tR 
h :T d y - : ^ »W 
© ttS : cDNA 
M W -fc t- Y * * E *!l :Ko 
7 > -fe > * :No 

mm : 

GTGCCCTGCA GCTTCACTGA AGAC 
EMJ * <f :99 
E *J © ft $ :26 
« 3»J © 92 : 4£ ffi 
»© ft :-*Bi 
h □ - :T UH 
E*y©«3S : cDNA 

*f * -t *r Y * * K «l :Ho 
7 > -b > A : No 
7 ^ ^ > > h 33 : 



E J*J 

GTGCCCTGCA GCTTCACTGA AGACTG 

' K*J * " :100 
E*J© <? :25 
E n © 3> : St 

fa©&:-*m 

h *T d x — ; ^ 9i 
E *J © H « : cDNA 

* * * ^ -f a /mc *y :n 0 

7* > ^ -fe > ^ :No 
7 ^ y y > h s? : 
. ««: 
E*'J 

GTGCCCTGCA GCTTCACTGA AGACC 

E m » * : 1 0 1 
E*J © ft £ : 19 
K 5*J 0) 5! : ft 19 \ 
m© ft : - *«[ 



25 
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h ft D * - : * m 
S W<D «» :cOKA 
-r\ -f * * 9- < D /V A2 J*J : Ho 
7 > * -t > * : Ho 
7 ■* ^ / > h 33 : 
£#: 
E*J 

TATCTCTTCA CTTGTGCCC 

E M » S : 102 
tsi « © ft d : I 9 
K £J <D £ : IB 
IS CD ft : - * m 
► * D y - :?p W 
HE © « « :cDHA 

'\ <f -t ^ * » *K ?U :Ho 
7* > 9- -t > * : Ho 

7 ^ ^ y > f ga : 



CACACGCCTC CGGACCCTG 

HWOS? : 1 8 
fiil *J © 3f : fft m 
men » :- * 0} 
h * o - SI 
6i 51J <D a fij : cDNA 
'W ft ± 9- < £ A 02 $1 : N o 
7* > t > 2 : No 
7 -5 ^ y > h Tf : 
*£ Si : 

ACGACAGGGC TGGTTGCC 

ee hi * ^ : 104 

&! M <Z> £ : l 9 
K £J <D 3! : IS A3 
fflcD ft :- * m 
h ft a V - : * m 
KWOTHfii : cDNA 
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/\ < ft -b ^ * A A 0d H :No 
7 > -fe > X : No 
7 ? y > > h 52 : 
titf : 
K 9J 

ACTGACAACC ACCCTTAAC 
E*J * 9 : 105 

ae n © r $ : i s 
k ?y cd s : tt m 

m <7> B : * ffi 
h .t □ y - : ^ W 
E «G>tt« :cDKA 
m -f -fc r- < -h A K Fd :Ho 
7 > ? -t > * :Nc 
7 * *r > h S : 
*£ £ : 

sn 

CTGCTTGCCA CAGGTCTC 



19 



18 



E W S <f : 106 
K 5>J CD K 3 : 1 8 
K *J © S : « fift 
A3 a> ft : - * fft 
h n s; - : W 
&?*J OHS :cDHA 
/W tf-fe r- < * Aid W :Ko 
T > -fe > * : Ho 
7 5 ^ y > h S : 
€iSi : 
fid 5U 

CACAGCAGGC CAGTGTGC 

« W S ^ : 107 
S2 J»J CD S $ : 1 9 
K W CD 32 : tk & 
tt© ft :- * tft 

62 5«J <D a « : cDHA 

y\ -f * -t * * t> )\> B2 9\ : No 



18 
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7 > b > x :No 
h 3? : 

<S» : 
E M 

GGACCTGATT TCCTTACTG 

E W ft : 108 

ffi SJ © ffi $ : 1 9 
£ *J co ^/ : & 

h * d 5/ - : 4* M 
EPJcottd : CDNA 
/^ << -b 7- < -h )l E ?'J :No 
7" > * > a : No 
y ? 7 * > h 32 : 

eas : 

EM 

TGAATCTGAG GCATAACTG 
E9J S ^ : 109 
RWCfi$ :50 
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19 



19 



E W CO & : f £ g 

m<o ft :- * m 

E CO W> ffi : cDKA 

7 > -b > * : Ho 
7 v V A > h >& : 

east : 

E*l 

TTGCGTACAC ACTGGCCGTC GTTTTACAAC GTCGTGACTG CCAAAACCCT 

E *J S «J : I 1 0 
E m CO * $ :27 
E W CO ® : t & « 
«C0 Be : - * 8f 
h d s/ - : =F ma 
fi»o«fl : cDHA 

-f # -b r- y * Ar E ft :No 
7 > -b > * :No 
7 ^ *r a > h W : 



*£& : 
E 

GTAAAACGAC GGCCAGTGTG TACGCAA 
E *J * ff : 1 1 1 
E W CO E $ :27 
E W CO ffi : tt ffi 
Ifico R:- *8I 
h it? □ - : 5p IW 
E M CO a m : cDNA 
n-f ^!tr ^;Kt!JiJ:llo 
7 > > X :No 
7 ? <r A > h 32 : 
fciffi : 
EM 

TACTGGAAGG CGATCTCAGC AATCAGC 

«#JcoS$ :19 
E *J CO S : ft <S 
ffl co R : - * « 



27 



h ^ □ x - : T W 
E M CO l£ ® :cDNA 
; W # -b x < ii il> t&. W :No 
7 > -b > ;* : No 
7 7 ^ A > h *! : 
SS: 
E W 

GGCACGGCTG TCCAAGGAG 
Eft S *f : 1 13 

E Jil co M cF : 20 

e ?y © gy :** m 

fflcoR :- 
h d - 
E *Jco H? « : cDKA 
*\ 4 -b ^ 4 * A E W :No 
7 > ^ * > 51 : h o 

€ K : 
E M 
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AQGCCGCGCT CGGCGCCCTC 
KW« 9 :114 
K W CD £ A :20 
« #1 CO IB : r * S3 
K :- *Bl 
h D ^ - :^ ^ 
K W © H Bl :cONA 
/W -t ? * A * « ycj ;No 
7" > b > * :No 
7 9 ^ > > h ffi : 
fi 31 : 

GUCACUACAG GUGAGCUCCA 

s n S 9 : 1 : 5 
IC H « ft * : 2 I 

e ai o s* : m K 

fllOR:-*Sl 

K * d y - : ^ tfi 
fi*J CD«J8l : cDNA 



20 



4 * * x >r * iW fit! n : K 
7 > f- * > * :No 
7 9 4r ,c > h ^1 : 

»' : 

CAATTCGAGC TCGG7ACCCG G 
M 5»J * •* : 1 1 6 

5 W © fi 3 : 2 I 

« w co a : tt e 
si ® fe : • * m 
h * d i; - 

&! ?!l CO f£ « : cDKA 

/> -f <b r ts iV Un :«o 

7 > ^ -fe > A : No 

7 9 > > hS: 

6 » : 

« n 

CCGGCTACCG AGCTCGAATT C 
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ft n 8 % : 1 1 7 
K5*J CD ft S :23 
K CO 32 : tt « 

h ^ D i/' - : T m 
GSJOttM : cDNA 
/\ 4 i:tf -f * A> K 3*J :Ho 
7 > y- -tr > ^ :No 
77^^ > ME: 

ESI 5*J 

CGTCT7GGGA ACTGTGTAGT ATT 23 

ffi FIJ S 9 : I I 8 

t£ *J © ft £ : l I 2 

fid RJ CO t». : «[ & 

IS CD ft : - 4c » 

E9J CO »» : cDNA 

/W -b *r < £ ;w «#J :Ho 



7 > 9- -b > ^ : No 
7 9 ^ > h ffi : 
» : 

un 

AGGCTGTCTC TCTCCCTCTC TCATACACAC ACACACACAC ACACACACAC ACACACACAC 60 
ACACACACAC TCACACTCAC CCACANNNAA ATACTACACA GTTCCCAAGA GG ll 2 

K n S : l I 9 
KWOTfiS : 4 9 
M W co {£ : & m 

m co & : - * m 

h ^ d — : ^ ^ 
K iij CO Pft » : cDNA 
;> -f atf -fe x <f * *K*J :Ho 
7 > ^ -b > ^ :No 
7 9 y * > h ag : 
fi» : 

TAATACGACT CACTATAGGG CGAAGGCTGT CTCTCTCCCT CTCTCATAC 4 9 



-79- 



£ ft S % :120 
E SJ © ft £ : 135 
E M CO ffi : # Q 
ffl co ft : - * ffi 

h # d >; - 
IE *J CO ffi© :cDNA 
/W * -fe ^ a ;W «M :»o 
T > ^ * > ;* : No 
7 7 7 * > Kt! : 

EM 

TAATACGACT CACTATAGGG CGAAGCC7GT CTCTCTCCCT C7CTCATACA CACACACACA 60 

CACACACACA CACACACACA CACACACACA CACTCACACT CACCCACAM KAAATACTAC 120 

ACAGTTCCCA AGAGG 135 

K J* • * : 1 2 1 

IBWOfiS : 1 2 

»©»:-*« 

EM OCB fill :cONA 



?P t f f A^fiW: 
7 > f- * > * : Ho 
7 9 7 X > h g : 
*£ & : 
ffi M 

AATAC7ACAC AG 

KM S 5 : 122 
K M tD ft $ :24 
E ft © S3 : tt 
IfiCO » : * ffl 
h # d y ■- : H>* W 
E M co Ifi m : cDSA 
/n * -fe x -f A )\ K « :H0 
7 > 7- « > X : Ko 
7 ? >r jt > hK: 
tf® : 
KM 

CTGATGCGTC GGATCA7CTT TTTT 



#£12002-507883 



fid M » H : 123 

E fO CO R $ :23 
E ft co » : AS 
ffi CO Ec : - * gj 

b D >- - : * m 
mft<Diim : cDNA 

7* > * > : No 
7?y/> b 5? : 

: 

GATGATCCGA CGCATCAGAA TGT 
4JJ>J©R3 :29 

e ft to S : *a m 

«CO & :• • 

E M CO« W : cDNA 

^ <f -fe ^ ■< ti to HZ ft :No 



23 



7 > -fe > X : No 
7 v 7 / > b SI : 

A! ft 

GATCTAGCTG 6GCCGAGCTA GGCC3TTGA 

E ft S ^ : 125 
E M CO fi S :27 

ffi co fic : - ^ ffi 
h # d £? — : 7 ng 
E W co ft SI :cDNA 
/ \ Y <f t t -f E M : N o 

7* > -t > * : No 
7 -5 ^ * > b E : 
tttt : 
E W 

CTGATGCGTC GGATCATCTT TTTTTTT 

E <"J & : 126 
E ft CO fi $ : 1 2 



29 



27 
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E 5U ® « : « S 
810 QL : ~ * SI 
h * u is - : ^ m 
ft! 0j CD » Bi : cDKA 

7 > "t > Z : No 
7 ^ > b & : 
*g » : 
E *J 

GATGATCCGA CG 

KH* 4 : 127 
K J*J <8 S ? : 1 5 
SM©S:tt« 
«0&:~*i0 

* d s? - : ^ ff] 
E *J0 «« : cDNA 
/\ «< * -fc 4 ft ;u 82 gj : jj 0 
r > -b > X :No 
7 ■? y > > HE: 



12 



IS 99 : 
E SB 

GATGATCCGA CGCAT 
E « * *? : 128 
E W 0 6 $ : 1 2 
E *J 0 3E! : & 
fB0» ffi 
h o £^ - :^tfl 
«yj0«« : cDNA 

7 > 9- -b > A : No 
7 ? # A > t V. : 
fc® : 

AAAAAAGATG AT 
E H 6 5 : 129 
K #1 0 S S : 1 2 
E M 0 S : ffi 16 



2002-507883 



15 



E 5y CD li St :cDNA 

<< ^ -b ^ < A^S«:No 
7 > -fc > * : No 
7 5 «f A > h £> : 
fc» : 
E 

GATCCGACGC AT 1 2 

E W : 130 
& n CD U * : 253 
E H tD 32 : t* tt 
85 CD ft : - * tfl 
h * D y - : f (ffl 
EFJ <D f§ 5* : DOHA 
/\ -f * * ? -r * Afi?J:No 
T > * > * :Ho 

*sae : 

E W 



GGCACGGCTG TCCAAGGAGC TGCAGGCCGC GCAGGCCCGG CTGCGCCCGG ACATGGAGGA 60 

CGTGTGCGGC CGCCTGGTGC AGTACOGCCG CGAGGTGCAG GCCATGCTCG GCCAGAGCAC 120 

CGAGGAGCTG CGCGTGCGCC TCGCCTDCCA CCTGCGCAAG CTCCGTAAGC GGCTCCTCCG 1 60 

CGATGCCGAT GACCTGCAGA AGTGCCTGGC AGTGTACCAG GCCGGGGCCC GCGAGGGCGC 240 

CGAGCGCGGC CTC 253 

E S»J S : 1 3 1 
E 9t 0 Ck £ :58 

e *f cd £ -.mm 

»cd &. 

h # d i; — : ^ E03 
E vij CD fiS S : cDNA 

7" > -fe > ^ :No 
7 =? V * > h # : 

«i : 
W *J 

GAATTACATT CCCAACCGCG TGGCACAACA ACTGGCGGGC AAACAGTCGT TGCTGATT 5 8 

E #1 8 ^ : 1 32 
E*J CD ft £ :57 
& *J 0 £ : 8 & 
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»<*>«:- *I8 
h o *J - : * W 
E W © 9 SI :cONA 
/\ -f -b ^ < * /i A! ffl :Mo 
T > * -fe > * :No 
7 t ^ ^ > h S : 
*g® : 
EW 

ACCATTAAAG AAAATATCAT CTTTGGTGT7 TCCTATGATG AATATAGAA3 CCTCA7 

E«**i : 133 
E*J<0 fi $ :29 
K 50 co JK : J& 
ft <0 tt : - ■ * ffi 
h d - : W 
tii *J CO « BI : cDNA 
/i -f # * ^ y * ;H2 M : Ho 
7 > ^ -t > * :No 
7 7 7 /. > h !S2 : 
Is© : 



5? 



e w 

CTATATTCAT CATAGGAAAC ACCAAAGAT 
fid 9i & : 134 
E ttl co £ $ :26 
E 511 O £f : & & 
«<0 R : - *ft 

h * c X - : + m 
ft! H co « a : cDNA 

-f -b f- < * A fid *'J :No 
T > * -b > * :No 
7 7 ^ > h JW : 
*2 iS : 
E *J 

CTATATTCAT CATAGGAAAC ACCAAT 
« *'J S % : 135 
Bi] 9*1 CO £ :29 
K *i a £ : tt K 
Ifl co & : - * » 
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29 



26 



E CO tt « : cDNA 

/\ 4 * -b 7 < *7 ;p E : No 
7 > * i> > * :Nc 
y ? V A > b 32 : 

E*J 

CTATATTCAT CATAGGAAAC ACCAAAGAT 
E * S : 136 
SWOBS : 38 
E *J CO # : te <S 
m CO R :- *« 
J- n -7 - : T 
E *J CO Hi 81 :cDNA 
^ << ■< -h JU :No 

7 > ?- -b > * :No 

*g : 

CTATATTCAT CATACCAAAC ACCAAACATG ATATTTTC 



29 



36 



E *J * * : 137 
E *J CO S £ :35 
E W co 51 : «[ ft 
ffi CO & : - * S3 
b # p 5> - : T- m 
SM co tt« :cDNA 
/W -b 7 -f * AE5iJ:Ko 
X > * > * :No 
7 7 ^ ^ > h * : 
ffil : 

E 

CTATATTCAT CATAGGAAAC ACCAATC ATATTTTC 

E H S ^ :138 
E #1 CO R $ :35 
E M co ffl : « B 

E n CO H« : cDNA 

^ >f ^ -b 7- -< A >u Bil ?iJ :Ko 



35 
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7 > * * > a : Ko 
7 ^ V * > h « : 
«»: 

CTATAT7CAT CATAGGAAAC ACCAAAGATA TTTTC 

Sd#J* 3 : I 39 

K *»J © ft <? : 3 J 

« *u <d s : «r a 

flj CD ft : -- A Jfl 
h * d > - h= iij 
ftlJy CD ft « : cDNA 

/W t r < ft * K! 9U :lo 
7 > * > * :No 
7 ^ ^ ^ > h S> : 

: 

CTATATTCAT CATAGGAAAC ACCAAAGA7G C 
82 *J * ^ : MO 
82 *J Q> ft $ : 20 0 
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acDec-*a 

h * D — ; ^ 9J 

A! z> M m : cDNA 

7 > 9- t: > * : So 

fi» : 
K 

CTTCCACCGC GATGTTGATG ATTATCTGTC 7GAATTTGAT GGGGGCAGGC GGCCCCCGTC 60 

TGTTTGTCOC GGGTCTGGTG TTGATQGTGG TTTCCTGCCT TGTCACCCTC GACCTGCAGC I 20 

CCAAGCTTCG GATCCACCAC CATCACCATC ACTAATAATG CA7GGGCTGC AGCCAA7TCG 180 

CACTGCCCGT CGTTTTACAA 200 

& ft) & *3 : 1 4 1 
82 m CO t£ <3? : 99 
K « CO 3i : IS 15 
0CD ft :~*ia 

EW0 8)« :cONA 

-Y -b 7- < ft >v*l*\ :No 



7 > *b > * :No 
7 ^ <r ^ > h ffi : 
«©: 
K i*J 

GTCACCCTCG ACCTGCAGCC CAAGCTTGGG ATCCACCACC ATCACCATCA CTAATAATGC 6 0 
ATGGGCTGCA GCCAAT7GGC ACTCGCCGTC GTTTTACAA 99 

fi£ 9U CD S £ : 1 5 

Ki co ft : • * Jfl 
h d V - : ^ m 

be *y gd «s :cdna 

^ -f * Hr 4 ft ^ffifij :Mo 
7 > ^ * > :No 

£ 3t : 
E *J 

TGTACGTCAC AACTA 1 5 



K W CD ft S : 1 6 

fii co ft : ~ A 81 
h * a 'J - : * W 
fid^JcD » « : cDNA 
'W*tf * ft * KM : Ho 
7 > ^ -b > a :No 
7 5 $r / > h s : 
fe* : 

TGTACG7CAC AACTAC 
EJ*J * 9 : 144 
HQjaj CD <? : 17 
82 5»J CD m : « K 
©CD& 

h ^ d s; - : ^ 
«2SlcD«*S : cDMA 

< *AfiJ!(:Ko 
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~T > =9- * ^ * :Ko 
7 V / > b 52 : 

E H 

TGTACGTCAC AACTACA 

£ SI « «J : 145 
fi^JOJSS : 1 8 

V a 5? - : * l« 
S«08* : cDNA 
a ^ * t t ^ A K W : Ho 
r > * * > * : Ho 
7 -9 -7" x > t- ffi : 
tt « : 
KM 

TGTACGTCAC AACTACAA 
BM* S :H6 
K *J © ft S : 1 9 



E SI © 3? : tt St 

»CD & r - • *m 

h o i; - : ^ ifl 

BM n fti :cDNA 

/W -fe < A * RJFtJ ;Ho 

7* > t -fc > ^ : Kc 

7 7 ^ ^ > h S : 

e» : 

E*J 

TGTACGTCAC AACTACAAT 
Ad W 8 ^ : 1 4 7 
E W © Ci £ . :20 
E M © US : f* 63 
»<D R :- * IS 
h X a >J - : ^ W 
E J*J 05 M« : c D K A 
/ W -t -r 4 t> K W : N o 
T > * -fc > * :No 
7 5 # * > b 5! : 
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TGTACGTCAC AACTACAATA 

IV n 3 : 148 
E 5'J Ci & $ : 2 1 
E M © 18 : tt R 
»© R *IS 
h <f D ^ - :^F?| 
KSJ © ttS :cDNA 
/W * fe 5» < ft A ft! *U :«o 
7" > * -k > * :Ko 

«& : 

TGTACGTCAC AACTACAATA G 
E£J « 9 : 149 
E *) © & 2 :22 
ffi *J O SI : ffi fi 
tfi £> R : - * ffl 



20 



h ^ □ y - : ^ Ifl 
E 5»J © « m :cDNA 

4 -fc 9- 4 ft iv E F'J : No 
7 V r t > ^ : No 
7 7 y ^ > h ^ : 
£38 : 
E*J 

TGTACGTCAC AACTACAATA GG 

ESJ S ^ : 150 
(V!WOftS :23 
E 5*J ay 32 : f (6 
0(0 R : - * ££i 
b P - :^ m 
E*J © f£ SI : cDNA 
/v i ^tf -f* * E W :No 
T > * > * : No 
7 7 V A > h S! : 

lew 



22 
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TGTACGTCAC AACTACAATA GGC 
E W * 9 : 1 5 1 
E J*J cd & 5 :24 
ffi *J CD ft' : ft & 
ffi CD & : - 

ffi 5*J © ffi » : cDKA 

j\ -i 7)?t f < ft A/ ffitfj :Ro 

T > b > X :Mc 

7 7 ^ y > h « : 

e & : 

BE 5d 

TGTACGTCAC AACTACAATA GCCC 
K 5»J » S :152 
62 9!] CD :25 
ffi *l CD £ : «i ftj 
SCDBt:-*8 
f. * n 5? - : ^ fW 
ffi J*J CD llfl : c D N A 



23 



7 > * -b > a :No 

tt35 : 
ffi *J 

TCTACGTCAC AACTACAATA GGCCC 
62 W » 9 : 153 
B£ 9J co ft $ ;26 
ffi *U CD <8 : ft flfi 
81 co & : - M m 

'J - : ^ Hi 
ffi W CD «j ffi : cDNA 

4 * -fc r < ft ;u fit ?'J :No 
T > -b > a : No 

7 ^ jf > f £1 ; 

KfiJ 

TGTACGTCAC AACTACAATA GGCCCT 



&m 2002-507883 



25 



ffi #J ft 9 : 1 5 4 
SI J*J CO £ S :27 
ffi «J <D ffi : tft K? 
ffi CO & : - * M 

ffi?<J © « 5fl : cDNA 

m 4 * -b * ft ^ BC5"J :No 

T > ^ -b > ^ : Kc 

7 5 ^ > > h g : 

« i£ : 

TGTACGTCAC AACTACAATA GGCCCTG 

ffi W # 9 : 155 
ffi W CD R 3 :28 

ttCD ft :-*«[ 
F tJ? D ^ - : ^ R« 
fifiOURl : cDNA 
J\ 4 -b < ft ;p ffi PiJ :Ko 



7 > -b > * :No 
7 ? ^ * > |. <n : 

ffi*J 

TCTACGTCAC AACTACAATA GGCCCTGC 

ffi*J & : 156 
ffi W CO ft £ :29 
ffi *»J © : I* » 
»C0 Be :- * ffi 
I- * n - : * M« 
ffi *J co fflW : cDNA 

4 -b T < ft )l ffi W :No 
T 7 > ^ * > * :No 
7 ? ^ y > h gg : 

ffi *J 

TGTACGTCAC AACTACAATA GGCCCTGCA 
ffi SI * * : 157 
ffi W co K $ :30 



29 
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E *U © *! : tt fit 
ff|©» :- *IS 

y X a is — : ^ m 
ffiWOHlfli : cDNA 
;\ << <b tt 4 ft ju K 9*1 : No 
7 > f- * > * :No 
y * V h S : 
63* : 
E*J 

TCTACGTCAC AACTACAATA GGCCCTGCAC 

* *5 : 158 
ft! W © 8 5 : 3 1 
ffi W © f : SJ 
»<D ft : - * « 
h o y - : V OR 
EW©« S:cDNA 
/n -< -b r- * tt fly tiM :So 
7* > -b > * : No 
7 ^ * > h 32 : 
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TCTACGTCAC AACTACAATA GGCCCTGCAC C 
fid *J » y : 1 5 9 
E W <7> ft $ :32 

n © r : - * a 

h o i? - : W 

« *J © f£ m : cDNA 

. >^ •< rT izy- < n A K tfj :«o 
7 So 

7 5 y > 1/ h 52 : 
IS « : 

ae m 

TCTACGTCAC AACTACAATA GGCCCTGCAC CA 
EMS 3 : 160 
E0J©£<* :33 
fid « © ^ : IX «5 
«5<Oft:-*» 



31 



32 



h Tt? d «>- - : ^ W 
&n O «H : cDNA 

•< -fe 7 s < *J ;V fid *'J : No 
T > ^ -b > * : No 
y ? y * > f> 3? : 
Sffi : 
fid 

TCTACGTCAC AACTACAATA GGCCCTGCAC CAG 
E » S 9 : 1 6 1 

fit! J*j © £ £ :34 

m<D & : *sa 

* d ^ - :^ W 
fi W © Jl W : cDNA 
/\ -< ^ y * )V E f»J :No 

7 > f- -t > X :No 
y *> 7 * > h S : 
tt» : 



TCTACGTCAC AACTACAATA GGCCCTGCAC CAGG 
E *'J * ^ : 162 
E *J © £ £ :35 
A! #1 © yg : 68 
fil© ft :- *!fi 
UDi;-:f(!j 
E#J <D m » : cDNA 
'\ 4 # -b ? < * » fid *) : Ho 
T > -b > * : No 
7 ^ ^ > h « : 

<eas : 
e *y 

TCTACGTCAC AACTACAATA GGCCCTGCAC CAGGC 

* B : 163 
E N <D.S ^ :36 
EW® l« : it 

a © ft : - * m 

h d - W 
E CO tt » : cDSA 



34 
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/\ 4 # <fc x Y A fid *J :No 
7 > -fe > Z :Hc 
V r> V * s Kg: 

TGTACCTCAC AACTACAA7A GGCCCTGCAC CAGGCC 

Id M * 3 : 1 6 4 
EWfflKa :37 
IB W © 5! : 65 

ta <& a : - - m m 

h □ i/ - : ^ 
K 5»J O M tt : cDNA 

7 > t: > A :No 
7 9 f > h W : 

es : 

£*1 

TGTACCTCAC AACTACAATA GGCCCTGCAC CAGGCCA 
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36 



fid W S S M65 
Bdi*J CD R $ :38 
12 n a> £ : IS £ 
SI (D ft : ■ * ffi 
h * D ir* - : * W 
fid M CD tt S : cDNA 
/\ * -fe y -f * A ffi J?»J : N o 
T > ^ -t > X : No 
7 7 ^ / > h 5! : 
@£i : 
fid 81 

TCTACGTCAC AACTACAATA GGCCCTGCAC CAGGCCAG 
fid 9U * 9 : 166 
fid n to £ ? :39 
S!J!lOS:«t(8 
*9<D ft :- * 0 
h d y - : W 
fid W CD » B :cONA 



38 



T > f- * > * :Ko 

: 

fid?'J 

TCTACGTCAC AACTACAATA GGCCCTGCAC CAGGCCAGA 

Sd*J £ 9 : 167 
fid W CD £ $ : 1 9 
fid M CD 32 : 65 
« co ft : - *0 

h * d *j - : >cc 
6C 9<J M K :cDNA 

T > * -b > * : No 

7 => 7 A > b 32 : 
*S 97 : 
fidtfl 

CTGATGCGTC GGATCATCC 

fid *J * ^ : 168 

fld 1*1 to & $ :20 



fid *J CD SI : 4* R 
IficD ft : *ffi 
f- ,t D j; - : 7 HI) 
Sd M CD fS « :cDNA 
/W -fe x < t: Jl fid ?'J :No 
7 > ?■ * > Z :Ho 
7 v ^ J > FS: 

Sfl : 
fid Ftj 

CTGATGCGTC GGATCATCCA 
fid ?'J ft 9 : 169 
fid W to ft $ : 2 I 
fid 5»J CD 32 : & Si 
3 CD ft : - * ffi 

«d*J<Ott« : cDNA 

^ -f * -fe 9- < ft VI/ £ JU :Ho 
7 > -fe > * :No 
77^^ > bSS: 



20 
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£ W 

CTGATGCGTC GGATCATCCA G 

£SJ 8 9 : 170 
£ 5U CO ft £ :22 
Si! W <D Si : «t 65 
« <*> K : • - - * » 

£ 5U (7) f.« Si '■ cDNA 
A-f.ttT<^i!i*J :Ko 
7 > -fe > 7 : No 

eat: 

£ W 

CTGATCCGTC GGATCATCCA GC 
£ 5U ft *2 : 1 7 i 
E*J<3ft* :23 
£ J»J © S> : « K 



22 



I- D - : * Ifl 

kw e> ma : cDKA 

/» >f <r ? >■ A A- fijf ?ij :No 
7 > 4 * > 7 :No 
7 5 ^ A > ^ ?! : 
fifi : 
6*! i* 

CTGATCCGTC GGATCATCCA GCA 
£ *J ft ^ : J 72 
& W U e :24 
£ J»J ffl 32 : 1 £ S* 
ffi 0 ft : - * M 

£ 5*J <Z> M » : cDMA 

^*K«:Ho 

&S « : 

k n 
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CTGATGCGTC GGATCATCCA GCAG 
£ W » ^ : 173 
£5U <D £ £ :25 

in <3 ft : -- * to 

h * d s>- - : * W 
K*J©« « : cDNA 
A-f -f * ;u £ ?U :Ko 

7 > 5F- <fe > X : No 
7 ^ ^ ^ > h ^ : 
*£»: 
ES! 

CTGATGCGTC GGATCATCCA GCAGC 

£ *j« : 174 
£ W«0 fi £ :26 
« *J © 9 : 

E WcDBSa : cDNA 



7 > 4 -fc > 7 : No 
7 7 ^ X > h 3S : 

s&m : 

£ W 

CTGATGCGTC GGATCATCCA GCAGCA 
Efl : 175 
ffi 31 <Z> g S :27 
£ « CD ffl : & BS 
til <7> & : - ■ * AS 

KMfflBS : cDNA 
/^^tf * * * iu*J :No 
7* > ^ -t > 7 : No 
7 9 y ^ > h ffi : 

e © : 

ESJ 

CTCATGCGTC GGATCATCCA GCAGCAG 



26 
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Sftl ft 9 : »76 
KMJ CD ft $ : 28 
« *J CO 32 : f A <B 

n <d & : - * n 

t a * - : * tfl 
62*]CDtt« : cDNA 

T > *■ H > * :No 

£ iff. : 
« MJ 

CTGATGCGTC GGATCATCCA GCAGCAGC 

K 94 ft 9 : 1 77 
8d n CO R £ : 29 
K *| « '« : tt « 
0 CD ft : - * m 

h a if - ; ¥ W 

k ho ntflt :cdna 

'W tf 4s ? << # il* K JU :Ko 



7 > f- -b > Z : Ko 
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7 ? 7" A > h- S : 

: 

£ MJ 

CTGATGCGTC GGATCA7CCA GCA3CAGCA 
(U 5*1 2) ft 3 :30 

ffi CD ft : - * 8i 

h □ - : + m 
ffi#J cd f| a : cDNA 
/W:1!-fex<f*i/Wft!JU:No 
7 > y -b > 7. : No 
7 ? ? * > h 3& : 
«» : 
K9U 

CTGATGCGTC GGATCATCCA GCAGCAGCAG 
« J*J * *t : 179 
K *J CO ft 3 : 3 1 



29 



EifJff) : fft B 
81 CO fit :- * ffi 
h n i> - : ^ «8 
«^0)WM : cDNA 

*t f ^ * /lEyyjo 
7 > x -t > 7, :No 

€ « : 

CTGATGCGTC GGATCATCCA GCAGWGCAG C 
E 9>J ft ^ : 180 
E W ro fi 3 :32 

ae j*j s : m est 
m CD & : » * & 

^ * a s; - : ^ (fl 
K *l W « & : cDNA 
/W * -fc x * ti )l ffi W :Ho 
7 > x -b > 7 :No 



ig® : 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CA 

K Ml ft IJ : 1 8 1 
(WW CO K $ :33 
« M CO 3> : tti fiS 

K ^ D *j — : ^ W 
« 9d CO tt fi : cDNA 

* * -t r- < *j /v, Bl *'J :Ko 
7 > -t > 7 :No 
7 -9 7" X > h S? : 
S»: 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAG 
62. *JS S : 182 
J'JCD «<? :34 

f «j co s> : *a m 
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h a: D s? - : 5f? ty 
KjajCDtttt : c DKA 

7* > ^ -fc > : No 
7 5> ^ * > h K : 

: 

CTGATGCGTC GGATCATCCA CCAGCAGCAG CACC 
S W *^ : 183 

«W © ft i* :35 

« sj cd m .• « k 

lfi © ft : • • * CI 
I- # p y - : T fl 
«FJ © MSI : CDKA 
/W * * :r < A * 62 *J :No 
7" > *- -b > * : Kc 
7 -7 ^ / > h S : 

«g as : 

£31 



34 



CTGATCCGTC GGATCATCCA CCi 
6L W » : 184 
5! SU 17) £ £ : 36 

(C « © *I « : cDNA 

/W -t 9- ' * VI/ & lil :Ko 
7 > -fc > * :H 0 
7 -7 ^ > > h 3*i : 
& £ : 
* W 

CTGATGCGTC GGATCATCCA CCAGCAGCAG CAGCAG 

* «? : 185 
fid i*l CD S £ : 3 ? 
&! W » 2 : ME Ife 

m© » : - * a 

h □ ^ - : 
Etfl© US : cDMA 



2002-507883 

35 



36 



^! t f ^ ft )l fc! flj : (Jo 
7* > -t > * :No 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGC 

: 186 
K^Ofi? :38 
ffi *U CD S3 :IS ffi 
» <D ft : • * « 
|. * o - 
BH?U CDfaiR : cDNA 
;s -f * -t r- -r * ;t 82 7'J : No 
T > -b > X :No 
7 ^> Cf * > b 32 : 
/£ ffi : 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCA 



37 



K *i ft ^ : 187 
K*J © ft 3 :39 
BC M u> ffi : « S3 
fflco & : ■ ■*« 
h D i? - : =F f?j 
E 5»J <J> ffl » : cDNA 
t\ 4 * * J- < ft n> K> SI :Ho 
7- > ^ -t > ;* : Mo 
7 7 ? ^ > h *! : 
fefti : 
&1 W 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAG 

E9J ft % : 188 

tt *»J <B ft <? :40 

K to OH : ffi © 

ffl CD ft : - * IS 

K d - 

CD fi J5 : cDNA 
>f b 7- 13 )\> & #J :Mo 
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7 > 5- * > X :No 
7 9 0" > > h 33 : 

CTGATGCCTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC 
fid W * *J : 1 8 9 
E5"J©fi$ Ml 
£ *J 0> ffi : St 
SI CO JSC : - sic ffi 
h a £r - : ^ W 
E?J5)Wa::0h'A 
/W * 7- ' 13 n, K *<J : No 
7 > f- -t > * : No 
7 ^ ^ > h m : 
fifflt : 

& n 

CTGATGCGTC CGATCATCCA GCAGCAGCAG CAGCAGCAGC A 

e n s <? : 190 

EJIJOS? :42 
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40 



41 * I © S : fit 

W © R :-*a 

h o x - : * 
ffi !*J © : cDMA 
/> # * r * A 82 *'J :Ko 
7 > f- -t > * : No 

7 -7 ^ ^ > Q . 

€ ffi : 
ffiPJ 

CTGATGCGTC CGATCATCCA GCAGCAGCAG CAGCAGCAGC AG 
S W S 9:191 
K f!I O ft $ :43 
ffi J*J © ffl : 4* ft 
IS CO Bt : - * m 
V X d y - : T W 
ffi 5»J CO tt» :cDNA 

<< * -fc x t *j ^ 82 W :Ko 
7 > ^ -fe > * :No 
7 ? 7 y > h ffl : 



ffi fll 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC ACT 
ffiVJ : J 92 
ffi ?!l CO g $ :44 
ffi n <D ffi : «E fit 
m © » : - * ffi 
h * d s; - : ^ iyj 
ffi W <D ffi m : cDNA 
^ •< -fe + 73 ffi *ij : N O 
T > * > * :Kc 
7 9 jf^V h ffi : 
fiSt : 
ffi w 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTC 
ffi W S *S : 193 
ffi J*J <0 I4£ :45 
ffi W CO S : ft B 
fflcD R : -* |ft 



43 



h D i? — : ^ f9J 
ffi*JcO«« : cDNA 

/\ <i -fe 7- < X A BQ : Ho 
T > -b > * : No 
7 5 ^ > > h S : 

ffi J»J 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCA 
BE*I S S : 1 94 
ffi#JcO g $ :46 
ffi *J CO ffi : PS 

6 O & : - XL ffi 

^ tJI d i? - : ^< [jg 
K*JC0 «Sl : cDKA 

-f * * ? -f Ji ffi W :Ko 
T > ^ -t > X : No 

7 ? 7 A > h S! : 
S8B: 

ffi^J 
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CTGATCCCTC GGATCATCCA GCAGCAGCAG CAGC/ 
S W » 5 : 195 
SWnfid :47 

e #i © ff? : m © 

h * a it - : *W 

K ^JO « S? : C DNA 

*: ^ * A A/ « jrij ; Ko 
7 y * * > * : No 
y v 7 A ^ V SS? : 
€#: 
E W 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACG 
ffi J«J * y : 196 
E *JtB E * :48 
BE M © S : t& fit 

h * D — : ^ if J 
E *J <D «« : cDNA 



46 
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7 > -7- -t > ^ : Ko 
7 ? 7 A > h ffi : 
At 33 : 
E« 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGC 
E *!l # : I 9 7 
BH n <0 ft $ : 4 9 

ifi CD ft : * Ifi 
h * □ 5/ - : ^ «W 
E #J CD M « : CDK'A 

7 > -b > * :No 
"7 ^ V A *s hffi : 
4£® : 
E W 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCT 



49 



E H £ ^ : 198 

:50 

ft :- *m 
b d l? - : fW 
E'« © «« :cDNA 
A^tf ^ A;Vfii?J:(lo 
7 > -fc > * :No 

E ?!l 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA 50 
E?U»^ : 199 
E i*J CO ft ;* : 6 i 
« 5*J 5> : IS est 

h !J> D — : (fl 
K*JcDffi« : cDNA 
/> * Hr ^ * * ;uKW :Ko 



3" > * * > * : No 
7 7 ^ > > h 52 : 

E W 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA A 5 1 

fiSW * % :200 
E0J 2> ft $ :52 
E #J © 32 : 4* © 
ffiCD ft : - * SI 
h a i; - : sjc in 
E *J © a « icDNA 
/W ?K -fe f- 4 * >UE5'J :So 
T > * -b > * :No 

S» : 
E#J 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA AC 5 2 

E M « 9 : 20 1 
KtfJco ft<* :53 
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m o a : • * m 

6 $*J co Ml B» :cDNA 

7 > 5- -t > 7. : He 

7 =7 V * > b S3 : 
€32 : 

SJ W 

CTGATGCCTC CGATCATGCA GCAGCACCAG CAGCAGCAGC AGTCACGCTA ACC 
K JHJ » :202 
E *J to S 5 :54 
E 3J <0 W : tft 65 

8 <0 ft : - * » 

K * D i> - : W m 
E *J cd fifi ® :cDNA 
>W -t ^ Y ft >V Si! *»J:No 
T > # * > X : No 
7 ? 7 * > h 32 : 
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sn 

CTGATGCCTC GGATCATCCA GCAGCACCAG CAGCAGCAGC AGTCACGCTA ACCG 5 4 

E *J & ff :203 
KNOKi :55 
E « © £ : K 
fflfl) ft 

K * o - : * 91 
EW CO ft 31 : cDNA 

/ % -f # -b f- -f ft ;u E « : N o 
T > ^ -b > A :So 

fid *J 

CTGATGCGTC GGATCATCCA GCAGCACCAG CAGCAGCAGC AGTCACGCTA ACCGA 5 5 

E M S :204 
E W ffl $ :56 
K *»J O : U m 

mm ft :- -* n 



f^D ^ - : * 191 

E *J © Hfll :C0KA 

/> < -fe t- ft Jl AC fU : Ho 

T > f- * > A :Ho 

•777* > Y V. : 

tt» : 

s w 

CTGATGCGTC GGATCATCCA GCAGCACCAG CAGCAGCAGC AGTCACGCTA ACCGAA 5 6 

E *i & 9 :205 
E 4*J CO U $ :57 
E #U co K : 4S j© 

a © ft : - * m 

* - : =F ifli 
E W co & S3 : cDKA 
^ 4 # -t ? < ft >v E J*J :Ho 
7 > *■ -t > A : Ro 
7 7 ? ^ > h ® : 



CTGATGCGTC GGATCATCCA GCAGCACCAG CAGCAGCAGC AGTCACGCTA ACCGAAT 5 7 

HfJSt :206 

ae n co a * .-58 
k n co sa : m m 
m <d » : - * m 

e*j <o a a :cdna 

/W * -fc 5 1 << ft A- E RJ :No 
r > 9- -b > A : Ko 
7 7 >7 A > h .£> : 
Stt : 
E SI 

CTGATGCGTC GGATCATCCA GCAGCACCAG CAGCAGCAGC AGTCACGCTA ACCGAATC 5 8 

E m tit ^ :207 
E*J CD ft «* :59 
E n <D ffi : ffi « 
SJ CO ft :- * m 
h * D V - : T i¥J 
E CD ft tt : cDHA 
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/> -f -b 7- i3 )l BC n : Ho 
7 > 9- iz > 7. :Nc 
7 ? 7* > > h 32 : 
SOP. : 

CTGATCCCTC GGATCATCCA GCACCAGCAC CACCACCAGC AGTCACGCTA ACCCAATCC 59 
Si! *»J ft *} : 208 
ffiftl © ft 5 :60 
82 SI <0 %>. : K 
K CO & : • * tfi 
h '1? o - i^iH 
O fl« : cDNA 
'f -fc 9- < t> )V 88 n :No 
7" > -fe > * : He 
7 ^ 7" A > h : 

te as : 

EW 

CTGATCCCTC GGATCATCCA GCAGCAGCAC CAGCAGCAGC AGTCACGCTA ACCGAATCCC 6 0 
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E*J**:209 
« » <D ft $ : 6 1 

»C0R : *jn 
h o >* - : ^ no 
«5*J<7>tt JSi : cDNA 

T > -fc > * :Nc 
7 5 7 j< > h 32 : 

: 

« W 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC T 6 1 
6i W ft •# : 2 1 0 

li £ :62 

SI© ft : - * th 
h D •>* - : T 
« M CD f* ® : c 0 N A 

4 * * t- < *) ^ K *J : No 



7 > -b > * :«o 
7 ^ 7 ^ > h 3! : 
teffll : 
S!*J 

CTGATGCGTC QGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 60 
TG 62 

K *J 3 ^ : 2 1 1 
82 W © ft £ :63 

e *i cd gy : st 

ffl S> ft : - * m 
h d ^ - : ^ 
K *J cr>«». : cDNA 
^ * 7f! -fc ? * A fl/ft! n :Ho 
7 > ?• * > 7 :No 
7 ^ 7* > > h $J : 
ft : 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 60 
TGG 63 



£ n ft : 2 1 2 
SW^ftd :64 
BE Kl <Z> 3! : M( 6S 
fflcoft :- *83 

«*J©««:cDKA 

» W * -b 7- < * Jl ti£H :No 

7 > -b > 7 : No 

7 ^ 7- * > h 32 : 

titS: 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 60 
TGGT 64 

6i W ft S : 2 ] 3 
« #J £D S $ : 6 5 

h ^ D y - l^Ifl 

K W © H H : cDNA 
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^ -< -b ^ * * A- Bd SJ :Ko 
7 > * -b > * : No 
7 -5 7" > h s : 

e »: : 

S!H 

CTGATGCGTC GGATCA7CCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 60 
TGGTC 65 

K m co fc £ :66 
fid *J CD : f it ft* 

«5t: - 
h * D *>' — : ^ 0J 
S « co »; IS : cDNA 
^-f^tr Y £ A* fid 9'i : No 
7 > *■ -b > * :No 

£S : 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 60 
TGGTCA 66 
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E*J*9:215 
E W R c :67 
e n CO W : ft 
CI CO a : — * fft 

fid ?*J CD « S : cDNA 

< -b ^ * * A fld f>j :Ko 

T > * * > J* : No 
7 -5 ^ jt > h 33 : 
£ «• : 
£ ?>J 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 60 
TGGTCAG 67 

fld W £ ^ : 2 1 6 
IE ?!l O K ? :68 
E *J © S : t* tt 
«o ec :-*« 
h * d - : * HQ 
fid *J CD ffi a : cDNA 



/W tf-b^ * /i/VKH:lo 6d*J$^:218 



7 > * * > * :No 
7 ^ 7* A > h 57 : 
«t£ iff. : 
fid 



E tfj * V : 2 i 7 
62 » £D a $ :6 9 

fti « co aa : « ffi 
gi <z> m : - *m 

H!D y-:'«fJflj 



E CD ft £ :70 
fid 5*J co : ft & 
S6cd&: • 
h # d *>• - : ^ m 



CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 60 K5yco««:cDNA 
TGGTCAGA 6 8 



/* * * * < i3 >v se n :«o 

7 > 9- -b > 7* :No 
7 7 7" y > h S : 

teas-: : 
fid *j 



^ at m « « „„, CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 6 0 

ftcyy CDfSfR :cDNA 

TGGTCAGATC 70 



/\ -f * b x -f ft A fid ?<J : No 
7 > * > X : No 
7 -5 7- ^ > h 32 : 
*£ % : 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCAGC AGTCACGCTA ACCGAATCCC 60 
TGGTCAGAT 6 9 



Bd *J & 3 : 2 J 9 
E 5U CO ft $ : 7 1 
fid *J CO !fi ; Sf 
BCD ft :- *ffl 
h p j; - : s/j 
fid *U CD a » : cDNA 
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n A -t ir 4 a Ml :Bo 
7" > * > X :No 
7 5 ^ a > HE: 
<£ « : 
£ MJ 

CTGATGCGTC GGATCATCCA GCAGCAGCAG CAGCAGCACC AGTCACGCTA ACCCAATCCC 60 
TGGTCAGATC T 7 | 

BE MJ* 9 :220 

EMI© ft $ :72 

01 CD & : - * ffl 

h m o *J — : a? ty 
82 Ml <© ft a :cONA 
/\ -f -fe r 1 -f 2i ^ fl£ Ml : No 
7" > > * :No 

7 ? ? > > h 32 : 

ae « : 

S Ml 

CTGATGCGTC GGATCATCCA GCACCAGCAG CAGCAGCACC AGTCACGCTA ACCGAATCCC 60 
TOGTCAGATC TT 72 



EM1»9:221 
K 5*J CO ft 3 : 1 3 

E Ml tD K : & & 
ffico ft : - 
h c - : m 
S to 0> «S5 : cDNA 
^ -< * r V /J tl K *J : No 
7 > 7- -b > a :No 

£ iKt : 
E Ml 

TGCACCTGAC TCC 
EMJ ft 4 :222 
K 5-J ft $ : J 4 
E M » 32 : tt © 
ffl CD & : • - * ffl 
h j|i d j? - : ^ U 
fi^JWttfil :cONA 
;W * b x < ts A M tfj :No 



»S 2 0 0 2 - 5 0 7 8 8 3 



7* > * > * : No 
7 ? 7 A > b V.: 
€ 8?. : 
E Ml 

TGCACCTGAC TCCT 

E MJ ft 4 :223 
E MJ <0 ft $ : J 5 

ae m o m : e? 
»<D & : • *ts 

h * o i? — : * iyj 
E3*J CD HIS : cDNA 
/W *t r -f ;V Bii Ml :No 
7 > ^ -b > 2 : No 
7 ^ ^ > > h a : 
■<2 8i : 
EM 

TGCACCTGAC TCCTG 
E ft 9 :224 
E MJ co ft <? : 1 6 



« MJ CD : fifc 
Ifl O ft : - ■ * ffi 
h d s> - : sp m 
E Ml CD HI m : cDNA 

-f * ^ * A * E 5U : No 
7 > 9- -b > *> : So 
7 7 7" / > h : 
fiifi : 
R Ml 

TGCACCTGAC TCCTGT 

E Ml » 4 :225 
R Ml co R $ : 1 7 

e mi 60 m : tt ee 

:- 

h ^ d s> - : W 
E Ml cd fflffi : cDNA 

T > f- > ^ :No 
7 v y ^ > b "& : 



16 
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€3? : 

TGCACCTGAC tcctgtg 

«*J » :226 
4i W O fi $ : 1 6 

ffi co & : - * Sft 
H * d s; - : ofi ty 
E m CO :cONA 
;W * t- i ft /nKJij :No 
T > ?■ -fe > 2 :No 
7 9 > > h V : 
&£» : 
E?*J 

TGCACCTGAC TCCTCTGG 
BSj & :227 
E n © ft $ : 1 9 
E *l CO »?! : fR fi& 
« co fit : - * lft 



h # D S? - : * fl§ 
fi^OHSI: CDNA 
/W *tf f *A fi«:No 

7* > -t > ^ :kx 
7 7 y > > b S : 
e » : 

TGCACCTGAC TCCTGTGGA 

SI *J * S : 226 
fV#J CO fi <* :20 
E *J co S&» : ffi 
fll co & : - * Ifi 
h o ✓ - : ^ ijfj 
E #J CO » Bl : cDNA 
*\ 4 tt * 7 4 U * & W :*a 
7 > 1- -fe > * : No 
7 7 ^> > F S: 
€35- : 
E *J 



2002 — 507883 



TGCACCTGAC TCCTGTGCAG 
61 *] * 9 :229 
EW CO ft 3 : 2 1 

««D ft *tt 

K«©«81 : cDNA 

*\ -4 KM* 4 *j;i/BEiflJ:iio 

7 > * -fc > X :No 

7 -7 y ^ > f- # : 

: 

E fl] 

TGCACCTGAC TCCTGTGGAG A 
E*J :230 
E W co E $ :22 
E #« CO ffl : tt fS 

h Ttf d - : * f« 
E <B « JSI :cONA 



20 



m >f * * r- -f ft A K 94 : No 
T > f- -fe > * : So 

7 5 ? A ^ h K : 
« : 

« W 

TGCACCTGAC TCCTGTGGAG AA 

18^8 9 :23J 
EWffiS3 :23 
E«J)S!:«IIS 
» co & : • * ft 
h d y - : ^ ft 
E to W S : cDNA 
/x 4 -fe f- * ft A Kfll :Ho 
7 > -t: > * :No 
75^y > h 32! : 

t& : 
E *J 

TGCACCTGAC TCCTGTGCAG AAG 



22 
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«*lft^:232 
ft! M CD ft $ : 24 
e *j co SI : «i K 
fTKZ) & : * © 
h rft o — • : 
IE }*J W B B : cDWA 

T X : Kg 

fc® : 
E W 

TGCACCTGAC TCCTGTGGAG AAGT 

E m ft ** :233 
K*JcO li S :25 
6! M <D W : tt AS 

h d x - : * m 
K#Jco Kiffi : cDNA 
/\ 4 * * r 4 * to K M :Ko 



7 Ho 

7 ? IT A > h Rl : 
€ 39 : 

TGCACCTGAC TCCTGTGGAG AAGTC 

E*l ft 3 :234 
E WCO E ? :26 
E »U © ffi : ft!l 
filOS:-ifll 
K □ y - : <\i i|j 
E ^ CO ffi W :cDVA 

7 > * -b > X : Ho 
7 ^ $r / > h £ : 
12 » : 

TGCACCTGAC TCCTGTGGAG AAGTCT 

iE ?J S ? : 235 
EW CO 5 5 :27 



$2 0 02-50 7 88 3 
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« f*J CO ffi : ft BS 
tfict) fit : - 
h X v ? - 
E VU co « « : cDKA 
/\ -f -t ^ * A * KM :Ho 
7 > * -t > * : Kc 
7 ^ ^ / > V ffi : 
*g» : 
E?*J 

TGCACCTGAC TCCTGTGGAG AAGTCTG 
E 5«J » ^ : 23 6 
E5*J co R £ :28 
E co ffi : £ 
Si CD R : - * a 
h 0 x - : * W 
E*J CD fi R : cDNA 

^ t f A /V B2 J>J :No 
r > * * > * : Ho 
7 -7 ^ / > h tl : 



E#J 

TGCACCTGAC TCCTGTGGAG AAGTCTGC 

E W & :237 
E W CO £ :29 

fflCDft: MVlk 

EWcDttfil : cDNA 

/.-f :«tf Y * * E M :No 

T > * -fc > * : No 

7 5 ^ > > h : 

«S : 

EW 

TGCACCTGAC TCCTGTGGAG AAGTCTGCC 

E*J« *5 :238 
E *J CO St tf :30 
E W CO f ? : t$ K 
«co Bt :-*m 



28 
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h a s; - 
62 W 0> :cONA 
/W*'tr?<r*i»KM:Ko 
7" > f- -b > X :No 
7 7 ir ^ > h S? : 

K#l 

TGCACCTGAC TCCTCTGCAC AAGTCTCCCG 

« W * S : 239 
JE *J © R ? : 3 1 
E W © ffi : fit llf 
fflOD ft :- 
h d - : 
««<&«« :cDNA 
M-f 1ttf^A|lilfiJ:Hfl 
T > -fc > X :Ko 
7 ^ 7 A > h S : 

g» : 
fin 



TGCACCTGAC TCCTGTGGAG 
fii!*J * :240 
K M0 li « :32 

6 M <9 S : tt ffi? 
tfico & : • * ffi 

b # o - : * W 
K J"J « M « : cDKA 
« -f * -fc y 4 * ;i/SB ft :Ho 

7 > ? t > * :No 
^ 7 9 ' y > h ffl : 

*£#. : 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TT 
U»8 «* : 24 I 
W fJ © K ? :33 
K M (O 'M : tt 69 

!CW©ttH :cDKA 
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y A ^ aa W : H o 
7 > 9- Hr > * :Nc 

IBS : 

KM 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTA 
KM * * :242 
R W «> ft 3 :34 
E M CO »tf : tft 65 

81 <D ft : - * 81 

KMO«*:cDNA 

/W -t ? Y A ^ iffi ?iJ : N o 

7 > -fc > X : Nc 

y ? if A > h £ : 

S Si : 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTAC 
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KWSf :243 
SW©S3 :35 
K J»J 05 £ : tk & 

m <r> & : - * m 

h *t» o s; - : ^ <8 
tf> « » :cDNA 

7" > 7 -fc > * : No 
BE w 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACT 
E*J 8 % :244 
fiifU cr> S ? :36 
co ffl : tt 63 

h * D •>' - : ^ (B 
«9J£D«51 : cDNA 
;\ -f * t- Y * JV6i n :Ho 



35 
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7 > 9- 4* > * : He 
7^7/ > h TO : 

s» : 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTG 
ffi *J S :245 
SlWCft? :37 

e *j © £ : is aa 

«©&: *Si 

h * a V - :<fity 
K *J © « « :cDNA 
/x -f rfi -b ^ < * A E *J :Ko 
7 > 9- -t > * :No 
7 ^ ^ > h S : 
: 

E W 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGC 
E W » : 246 
£ n © & 3 :38 
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h * n - : ^ lyj 
E *J © El fit : cDKA 

7 > 9- -t > * : Ko 
y ? ? A > hS: 
^ ffi : 
E 5U 

TCCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCC 
KPJ * :24 7 
E *l © ? :39 
K« © 3? :tt » 

m© & :- * m 

£0J © tt « : cDNA 

/W * y * * * « *U :Ho 

7 > 5F- -b > a : He 
7 -5- ^ > > h S : 



e»: : 

E*J 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCC 

E J*J » *f :248 
E*J © ft S :40 
S! *J CD SI : f& ft 
Iff CO fi :- • 

h ^ D — : ^ qQ 
E W© « S : cDNA 

< fi f\> E >y : H o 
T > -b > * :No 

7 ? ^ ^ > h 1? : 

ESJ 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT 
E M * ¥ :249 
K W CD ft $ : 4 1 
'£ 5»J CD 51 : ft ft5 
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E W CD « » : cDKA 

r\ 4 -fe ^ < * yuK JHJ :No 

T > ^- -fe > J* :No 

7 9 ^ /< > h 3! : 

£«: 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT G 
E H » ^ :250 
E*i © & ;? :42 
E W © ffl : fit R 
tfl © ft : - as ffi 
h * n ^ - l« 
£*!©«« : cDNA 
/W * * =f < H A> HZW :Ho 
T > ^ -t > * :Nc 
7 -7 ^ / > H: 
€® : 
E W 
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TCCACCTCAC TCCTGTGGAG AAGTCTGCCG TL 
£*j » 9 : 251 
EWOCJ :43 
ft! « © ffi : IB 

« (o a -. - *• a 

h ^ d >• - : ^ 
&i « CD « W : cDNA 

T > *■ -t > X :No 
7 7 i/^ > h $! : 

S : 
K « 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT GTG 
Ad n S :252 
K W © ft $ :44 
E W <B « : 4ft fit 
m o> « :- *« 
h * a j? - : * m 
GHIQlfll : cDKA 
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>» W * -b ^ < f3 /V 82 *J : N3 
7 > -fe > 31 : So 

A? W 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT CTGG 
ffi W * ^ : 253 
ffi W C7> S 3 :4S 
ft! *J © 3S : 6ft 
Ifi a> tk : - * W 
f- ^ D — : T <W 
&! *J CO ft Bf : cDNA 

*t r * tt ;HE *'J :Ko 
r > -t > * :No 
7 a > h ffi : 
£tt : 
(WW' 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT GTGGG 



KtfJ » 9 : 254 

ft! M © SI : tt m 
: ■ * ffl 
h * n - : * rpj 
E3J © tt « : cDKA 
'\ >f X -t * ;HJil 5?ij :No 
7 > 9- -fe > : Ko 
7 ^ > hS!: 
42 »: : 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT GTGGGG 
K9J S 9 :255 
K SJ © g $ :47 
K *J © E : f A & 
tfi© ft 

Be 5»J © H « :cDNA 

^ 4 -tr t 1 y a ^ M fll :Ho 



7 > * > X : No 
7 -7 $r > h S : 

asp : 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT GTGGGG C 
« « S 9 : 256 
KfJ©§? :48 
K 511 © SI : tt e 

© e : - * a 

«yjcr>fi« : cDNA 

r > t: > * :No 

7 7 ^ y > h SI : 

*£»: 

«*J 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT GTGGGGCA 
« ?'J f* *f :Z57 
R © B i :49 
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e *j © s ; he e 

m <Z> & : - * S3 

£ *J co » : cDKA 

*f * f- ' fi )V S3 H ;Ko 
7 > =5- -t > * :Ko 
7 7 ^ ^ > h © : 

: 

Rl M 

TGCACCTGAC TCCTGTGGAG AAGTCTGCCG TTACTGCCCT CTGGGGCA* 
&l S *f :258 

6 VU £0 ft $ : 50 
£ W © ffi : St 
WO R :-*ffl 

h o 1/ - : ifl 
fi?J CO tt « : cDKA 
/W * ? <f * * K m :ho 
T > * ✓ * : No 

7 7 -7 > h ffi : 
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«W 

TGCACCTGAC rCCTGTGGAG AAGTCTGCCG TTACTGCCCT GTGGGGCAAG 

«5*J » ^ :259 
BO J*J CO ft £ : 5 1 

»CD&:- 
h d >' — : -fi qg 
62 n CO fg m : cDNA 

/W # -b ? < * n & *ij :Ho 
7 > t- -b > X :Ko 
7 7 9 * > h 3S : 
ft : 

TGCACCTGAC TCCTGTCCAG AAGTCTGCCG TTACTGCCCT GTGGGGCAAG G 

K n * % :260 
88*1© ft £: 52 

£ m co ® : ts ee 

IflcDft :- *® 



h * □ *J - : T IW 

&J J*J CD Hi ES : cDKA 

/\ -i -b 7- < ft A, fit! 5U : No 

T > * -t > * :No 

7 5 y / > h 52 : 

eap. : 

TGCACCTGAC TCCTGTGCAG AAGTCTGCCG TTACTGCCCT GTGGGGCAAG GT 52 

K#] ft % :261 
« «l CO ti $ : 209 
G M © £ : fit 63 
m CO a : - * ffi 

h * d >- - : ^ nn 

51 CO Hi » : cDNA 

/> -< -b v 1 ' * Jl ft fU :No 

7 > 9- b > * : No 

7 ? 7 A > h 33 : 

e m : 



CATTTGCTTC TGACACAACT GTGTTCACTA GCAACCTCAA ACAGACACCA TGGTGCACCT 6 0 

GACTCCTGTC GAGAAGTCTG CCGTTACTGC CCTGTGGGGC AAGGTGAACG TGGATGAAGT 120 

TGGTGGTGAG GCCCTGGGCA GGTTGGTATC AAGGTTACAA GACAGGTTTA AGGAGACC.U 1 80 

TAGAAACTGG GCATGTGGAG ACAGAGAAG 209 

fc! $U ft ** :262 
6d*Jco ft <? :88 
EFJcog :*ftflfc 
« CO ft : - +m 
h * d i? — : ^ M 
E M CO ft « : cDNA 
/v * b ' ^3 ;u :Ho 
7- > -b > 7. : Ho 

mm : 

£ 5U 

TGAGACTCTG TCTCAAAAAT AAATAAATAA ATAAATAAAT AAATAAATAA ATAAATAAAT 6 0 
AAATAAATAA GTAAAAAAGA AAGAATGC 88 

61 W S ¥ : 263 
83 91 CD ft $ :54 
K n CO ffi : « flj? 
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« CO & : - * Ifl 
b X a -s - W 
Kft COW. a :cDKA 
/\ -f *b ^ * *J A W «J :«o 
T > f- -b > * : Kc 

fi£ W 

CTCTGTC7GT GTGTGTCTT TTTTTTTAAC ACCCATTTSG GGAATTATTT GAGA 

te *J * 9 :26 4 

CO ft ? :24 
K W CO J& : tt « 
« co Be : - * « 
h Tit d ^ - : T 
H2 n co tt SI : cDNA 

-f J|> t f •< * A BZ W : Ko 
7 > 5- -b > * : No 
7 ^ ^ ^ > US!: 

: 



TTCCCCAAAT CCCTGT7AAA AAC 

ft!?«J» ^ :265 
ffl $4 CO fi $ :Z6 
« *J co !S? : « & 
» co ft :- *« 

h ? O y - ; ^ ifl 

ee *jco« m :c dna 

7* > ^ -b > 2 :No 
7 ^ ^ > > V ffi : 
« » : 
Sif ?«J 

TTCCCCAAAT CCCTGTTAAA AAAAC 
fli! ?US 5 :266 
KWOft? :27 
K 5>J <Z> !S> : fi[ IS 

a cor :- xm 



tt»2 0 0 2-5 0 7 8 8 3 



ifc SJ CO « a : cDNA 

/\ W -b * /3 ;u 8C W : No 

7 > * -b > X :No 

7 7 ^ ^ > h ^ : 

: 

sen 

TTCCCCAAAT CCCTGTTAAA AAAAAAC 2 7 

K W :267 
K W O fi 5 : 10 3 
K *■! CO •« : f* «5 
» CO R : - * « 
h * D ^ — : * W 
6<3 P'J CO ffijS : CDKA 
;\ -T r|t -fe =r 4 ft )l Hi 5U :Ko 
7 > -b > * : No 
7 V * > h 32 : 
Stt : 

GTAAAACGAC CGCCAGTGCC AAGCTTGCAT CCCTGCAGGT CGACTCTAGA OGATCCCCGG 60 
GTACCGAGCT CGAATTCGTA ATCATGGTCA TAGCTGTTTC CTG 103 



SJ«« : 268 
K5UCO R $ :78 
£ W co fi : tt St 

fa 0 a : • * in 

h □ - : ^ W 
fti*jcOtt« : cDNA 

;\ -f jF -fe -r 4 £ A- 02 7U : No 
7 > * b > :No 
7 5 ^ >l > h 3? : 
fc» : 

GAGTCAGGTG CGCCATGCCT CAAACAGACA CCATGQTOCA CCTGACTCCT GAGGAGNCTG 60 
GGCATGTGGA GACAGACA 78 

fi«S9 =269 
B2 *J co S £ :78 
82 M <Z> W : tt St 
» CO & : - * m 
h X a it - 

co ffi « :cDNA 
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/* -f 4* 9- 4 t> A ftSI :Mo 
r > 9- -fe > * : No 

£ itf : 
fid W 

TCTCTGTCTG CACATCCCCA GKCTCCTCAG CACTCAjGTG CACATGGTGT CTGTTTGACG 6 0 
CATGGCGCAC CTGAGCTC 78 

ti n * n :2?0 

fid W O S 3 : 78 

A! W CO S : tt * 

fficOft 

h * o ^ - : * m 

rti? *U to « m :cDNA 

/> -f * -fe =r < ti >l< :Ho 

T > ?■ -fe > * : No 

7 9 7 * > h 5S : 

a?: : 

Be #J 

TC7CTGTCTC CACATCCCCA GNCTCCTCAG GAGTCAGGTG CGCCATGGTG TCTGTTTGAG 6C 
GCATGGCGCA CC7GACTC 76 
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RPJ O R ? : 82 
IS *J co 32 : IS RS 
ffi O ft : -- * ffi 
h d •>• - : T~ "W 
E tfl O W « : cDNA 
/> ■< sT fe r Y 73 A 3d 5»J : H o 
7 > -fe > * : No 
7 * «r * > h H : 

» : 
fid W 

TC7C7GTCTC CACATGCCCA GNCTCCTCAG GAGTCAGGTG CGCCATG3TG TCTGTTTGAG 60 
GCATGGCGCA CCTGACTCCT GA 82 



fid W ft % :272 
« W<0 fi 5 :42 
fiZ fU CD S : « S3 
SJ1 <0 » : - * ffi 

£PJ CD W ffi :cDNA 



m * -fe 7- < tJ ;U12W :Ho 

7 9 $r .* > h S : 

CB Hi : 

KM 

TCTCTGTCTC CACATGCCCA GNCTCCTCAG GAGTCAGGTG CG 

S» * 9 :273 
KfcJ <J> & 3 : 13 
Bd W ffl « : tt fit 
ffi <D ft : • * ffi 

h p s; — : ? U 

se n cd a a :cdna 

m * 7f? -t 7- H 12 n 6i W :Ho 
7 > -fe > * :No 
7 ^ y y > h S3 : 
€ » : 

CACCTGACTC CTA 



42 



fid J?»J ffi O :274 
fid M CD R $ : I 4 
fid *J CD ffi : Rft 
m CD & : - * tfi 
h .1? d - : *3 
fi«©a« : cDNA 

7 > -fc > 7s : No 
7 9 tf A ^ H': 

: 

CACCTGACTC CTGGA 

fid *Ttt * :275 
fid n CD I* S : 1 4 
fid n CD ffi : St 
ft CD & : - * ffl 
h a - t^cfl 
£ *'4 cd Kt Bl tcDNA 
>'^ < ^ -t 7 1 * ?d : NO 
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7 > f- -fc > % : No 
7 ? ? A > h V.: 

am : 

« *J 

CACCTCACTC CTGA 
(EWCfi? :26 

ie w oo s : «( sa 

Bicoft :-*m 
h * c s; — : 3; ivj 
E n cd K » : cDNA 
9\ -f * -t x -r ft n> fiC W :No 
7 > ^ -fc > * :Nc 
7 ^ ^ > h Vi : 

hi m : 
B« 

CCATGG7GTC TGTTTGAGGC ATCCCG 
fi W » 9 : 277 
£^ CD & 5 :75 
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ffi *J o> .« : « 65 
tB CO IS : - - * m 
h * d ^ - : ^ « 
ft! *y CO ft Si : cDNA 
/W -fc r < ft /Hit! *J :No 
7 > -fc > * : No 
7 ^ * > > h ffi : 
: 

M#J 

CAGCTCTCAT TTTCCATACA CTCACTATCA ATTCTCGAAG AATTTCCAGA CATTAAAGAT 60 
AGTCATCTTG GGGCT 75 

K « ft ^ :278 
CO fc <* :6! 
flC W <D ffi : f£ ffi 

h a is - : W 
ffi*J<Z>ttBl :cDNA 

-f * -fe 5 1 -f ft Jl6i n :Mo 
T > -fe > X : NO 



7 7 7* A > hS: 
Si« : 

ACCTAGCGT? CAGTTCGACT GAGATAATAC GACTCACTAT AGCAGCTCTC ATTTTCCATA 60 
C 61 

8d W S 9 :279 
K M <7> M 3 :20 
EE 5*J © ffl : * A Bt 
8lOft: • 

h*Dy-:f III] 

K^J co «« :cONA 

/\ -f * * ? < ft jv 6i *J :No 

T > -fc > * :No 

7 -7 ^7 ^ > h ffl : 

« « : 

en 

GUCACUACAO OUGAGCUCCA 20 
ft! ^ :280 
K. n CO fi $ :24 



s> n co : m & 

m © ft : - * K 
h ^ D ^ - 
« *!l CO « m : cDNA 

7* > -fc > s\ : No 
7 7 ^ X > h S : 

: 

CTCAGTCCAC GTGGTACCCT GCTG 
ft! ?J S ^ : 28 I 
K ?'J co £ :85 

ec n co w : m 

r sti □ if - : -f< 91 
fid W CO « H : cDNA 

^ -fc 7- 4 ft ;u iE fij :No 
7» ✓ ^ -b > ^ : No 
7 ? <r ^ > h : 



-105- 



Hft : 
fid 

CATTTCCTTC TGACACAACT GTGTTCACTA GCAACCTCAA ACAGACACCA TGCTGCAOCT 6 0 
GACTCCTCAG GAGMGTCTG CCGTT 85 

ft W t» f! :282 
K*J O U £ :22 
M W CD 32 : fft ffif 
8* co ft : -- * & 
h * D - : -t 1 iW 
ft! i*J co«« tcDNA 

7 > f -t > * :No 
7 ^ ^ y > h £ : 

: 

ACGGGTCCCG GAGTGGTGTC GC 22 
6i W I 9 : 283 
« *J CO K 2 :76 
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h * D >- ~ : * HJ 
?SfJco«i» :cD.U 
m ^ :tf -t ^ < ft 'l Kft :Ro 

7 -7 5^ y > h S : 
£»: 

ACTGCCCTGT GGGCCAAGGT GAACG7GGAT GAAGTTGGTG GTGAGGCCCT GGGCAGGTTG 60 
CTATCAAGGT TACAAG 76 

K S^f :284 
6d 5'J.CD fi? :76 
E * "J CD Sf : *a & 
W CD ft : - * 85 
h d -7 - : 4< 9\ 
co « tcDNA 
>t -f -fc ^ -r ft 62 n :No 
r > * * > * : Ho 
7 7 ^ > > h W : 



ACIGCCCTCT GGGCCAAGGT GAACGTCGAT GAAGTTOGTG GTGAGGCCCT GGGCAGATTG 6 0 
GTATCAAGGT TACAAG 76 

KM***: 285 
K M CD ft * : 76 
E *J CD 32 : & 
» co ft : - » 

fc! WcDWim : cDNA 

^'f liPJ: No 

~r > -tr > 7 : No 

7 7 ^ / > hS: 

ACTGCCCTGT GGGGCAAGGT GAACGTGGAT GAAGTTGGTG GTGAGGCCCT GGGCAGGTTG 60 
CTATCAAGGT TACAAG 76 

92 : 286 

KJHJ :76 



*J CD 5? : f * ft 
« CD ft : - 4: S3 
h □ >; - : * an 
M *J CD H SI : cDNA 
/» -t r- * ft )\> flL 1 ?»J :No 
7- > -fa > * : No 
7 3 y * > h S : 

ACTGCCCTGT GGGGCAAGGT GAACGTCGAT GAAGTTGGTG GTGAGGCCCT GGGCAGGTTG 6 0 
GCATCAAGGT TACAAG 76 

fiil5»J » 'J :287 
flil W CD R <* : 4 8 
K m CD *B : « S 

m cd ft : - * m 

h a *J — : ^ W 
BdWcD « Si : cDNA 
a -< ^ * * * fig ?"J :No 
T > -b > * : No 



-106- 



7 5 ^ A > h •?! : 
ES»J 

ACAGGTTTAA G6AGACCA.AT AGAAACTGGG CATGTGGAGA CAGAGAAG 
K*J £ S :288 

a© & *ia 

h o *J - : JfC SB 
W WW rcDNA 

-f # -fe ^ * * A BD S*J :Ko 
7- > -fe > ^ : No 
7 7 ^ / > h ^ : 

QACCACGACT GCTACCTGAC TCCA 
iE © SB : f a « 



48' 



24 



« o « : « * a 

K W ». m : CDNA 

v\ <f it -b ^ < * A &! Jflj :No 

r > * > * : No 

7 ^ ^ p< > h 32? : 

««: 

fldPJ 

ACAGCGCACT GCTACCTGAC TCCA 
&1 W * *? :290 
M n <D ft S : 1 8 

h D - : ^ H] 
K W <D M » icDNA 

7 > * -t > * :No 
7 5 ^ y > h »?( ; 
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TGGAGTCAGG TAGCAGTC 1 8 

SW # 9 : 29 1 
E 4*J £7> fi $ :60 
6d n cp B : 4ft (8 

K W : cDKA 

-f -fc t- * * fl/fig W :No 
7 > + -t > * :Nc 
7 9 * / > h ffl : 

as : 
Be n 

CAGCTCTCAT TTTCCATACA GTCAGTATCA ATTCTGGAAG AATTTCCAGA CATTAAAGAT 6 0 
§t! #J 8 ^ : 292 
K ft] co S ^ :65 

h d y - : 5p m 



« 81 © « & : cDNA 

-i * t- -f ft A fid ?(J :Ko 

7 > ^ -b > ^ :No 

7 -7 y A > h 3« : 
fiiS : 
KM 

AGTCATCTTG GGGCTGTCGA GAGTAAAAGG 7ATGTCAGTC ATAGTTAAGA CCTTCTTAAA 6 0 

GGTCT 6 5 

E*l g *J :293 
l* M) © 14 <? : 2 5 
ft! 9S <K> 3! : tfe & 
ffitf) ft :- 
h # D *J - : * ffl 
ft} *J © « » : cDNA 
"4'tf-fer<r*AlG ?'J :No 
7 > ^ -fe > X : No 
7 5 > > h ^ : 

k n 
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GTAATTTCTA TCAGTACAAC CCCGA 



25 



^B^2 0 0 2 - 5 0 



7 8 8 3 



fid *j CD ft $ :60 
K J CD Si : f* 62 
ffi CO S : — * Si 

I- ^ d i' — : 
« V<J CD M 8 : C D NA 
/> -f -1? -b 4 A A* W :Mo 
7 > -t > * :No 

77^ / > h 2! : 
I** : 
fit! flj 

CACCTCTCAT TTTCCATACA GTCAGTATCA ATTCTGCAAC AATTTCCAGA CATTAAAGAT 6 0 

IW W « ^ : 29 5 
ft! #J co ft 3 : 1 5 
fl2 M CO E : I* 65 
Iflcoft:- *St 
h d ^- - : ^ m 
Be Wcolft W : cD KA 



r > ^ -b > a : So 
7 7 ^> > Jfi : 
S» : 
E*J 

AGTCATCTTG 3GGCT i 5 

fc*JS 9 :296 
02 CD ft 3 :60 

ee w co sa : t£ ra 

» <D ft : - * m 
h o i> - : Tfi ty 
ge*JCD : C DNA 

-r # t ^ * * ae fg :Ho 

7 > -b > X : No 
7 a y > t* j»? : 

*3» : 

62 W 

CAGC7CTCAT TTTCCATACA GTCAGTATCA ATTCTGGAAG AATTTCCAGA CATTAAAGAT 6 0 



R*J » 9 :297 
« W CO ft $ : 16 

S. *) CO *! : & 

es © & :- * m 

CD?* 8 : cDNA 

7 > -b > * :No 
7 ? y * V h 5? : 
ifci * : 

AGTCATCTTG GGGCTA 
ffi 9*J S <J : 298 
ft! 3*J co ft $ :43 
& *U CO Si : « ft 
« CD ft : - * ffi 
h .1? D V - : ^ E 
flD*J OWW : cDNA 
;x -< -b * * JV BE ?U : No 



7 > 7- -b > % : No 
7 ^ 7 A > h 5j : 
£ » : 

K HJ 

CAOCTCTCAT TTTCCATACA TTAAAGATAG TCATCTTGGG GCT 

£PJSt :299 
E W CO ft $ :44 

re m © as : tt £ 
aco e 

h p - : * UN 
K9J©«S:cDSA 
J\ 4 -b x * *;v80*iJ:Ho 
7 > -b > X : No 

7 ^ * > h ga : 

« W : 

CACCTCTCAT TTTCCATACA TTAAAGATAG TCATCTTGGG GCTA 



ti W * ^ :300 
62 W co E 3 :22 
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BdWOffl :4ft & 
Si © « : - *m 

K W O « « : c D N A 

t\ <i # 4z ir 4 n>HV$ :Ko 

7 > T -t > * :No 

7 v 9 A > Y 5? : 

*£» : 

E W 

CAGCTCTCAT tttccataca gt 
3d *J S ^ : 30 1 
E 5»J CD & <? : 2 ! 
AH 31 CD K : «t 63 
91 CD IK : - * SJ 

h * □ * - : ^ »n 

E *J CD « Sfi :cDNA 

/W # * ? f * JV K *| : lo 

T" > - * -b > * : No 
7 ^ £r / > h ga : 
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£8: 

CAGCTCTCAT TTTCCATACA T 

(WW 8 :302 
E FU CD & $ :50 
K SJ CD £ : lit & 
»CD R : - *ffi 

h X u i? - :=F # 
K W CO a S :cDNA 
/% < -fe r < * H fie PO :So 
7" > -b > * :No 

y z> v a > 

l£ » : 

GCCTGGTACA CTCCCAGGCG CTTCTGCAGG TCATCGGCAT CGCGGAGGAG 

E flj 8 *? : 303 
62 M CD « £ :50 
E n 0> £ : ffi m 
«cd» :- *IR 



2! 



h * D if - : * W 
ft! W CD :cDNA 
;W -b < *»;i/KfiJ:No 
7 1> -b > * : Ho 
7 7 > > £ : 
KM : 

GCCTGGTACA CTGCCAGGCA CTTCTGCAGG TCATCGGCAT CGCGGAGGAG 

E W 8 9 :304 
ft! #J CD & $ : 2 1 
ft! Kl <D & : fft ft 
ff|CD&: >Utn 
\> D - : 1= MO 
82 *U CD « « : cDNA 
/> < * -b x << ii )V E : Ko 

~? y 9 A > Y "2 : 

*s# : 

E 



GATGCCGATG ACCTGCAGAA G 
E *J * ^ :305 
E $U CD ft $ : 2 2 
ft! 5AJ CD ffi : fe[ fig 
Iff CD & :- * 81 
h D 9 - : * m 
E?JCD«« : cDNA 

7 > f- -b > * :No 
7 -5 ^ > > 
*e® : 
E W 

GATGCCGATG ACCTGCAGAA GC 
E :306 
E ?JCD S d : 24 
E W CD W : S? 
ffl CD Bt 
h d - 
E W CD « « : cDNA 



21 
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>\ 4 * -b 9- 4 ii *M*8 :Ho 
7 > -b > * :»o 

: 

6 « 

GATGCCGATG ACCTGCAGAA GTGC 
fi*9>J « «■ :307 
« *J CD ft £ : 1 2 
R 81 © E : I* ft* 
ffj CD flc : • * |f( 
h ^ D ^ - : ^ iffl 
R2 JiJ co « « : cDNA 

7 > -b > X :No 
7 ^ ^ > h £ : 
« i& : 

K *J 

GATGATCCGA CG 



ffi*|CD :18 

S *J © £ : ** K 
fft CD Bi : • ■ Ai m 
h ^ d *j - : * % 
CD « fil :cDSA 

* r < *; A M 5«J :No 
> * -t > * : No 
7 ^ 7 A y h£: 
*5 SB : 

CTGATGCGTC GGATCATC 
82 *J S 9 :309 
B2 m O & $ .12 

a yy <d m « k 

* CD ft : •*« 
K o ^ - : *W 
62 m CD tf m : cDNA 

/W * -b -r -f 62 ?"J :No 
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7 > -b > 2 : No 
7 ? 7 A > b V. : 
€»: 
62 Ml 

GATGATCCOA CG 

62 ?iJ ft ¥ : 3 1 0 
62 n CD ft $ :35 
B2 ?>J © 32 : « » 
« CD ft : - * tt 

h D - : IW 
62 #J CD a JR : cDNA 
/W -b *r v # ;u B2 JrtJ :Ko 
7 > ^ -b > * :No 
7 -7 ^ ^ > h 52 : 
« « : 

aw 

OGCGCGCACA TGGAGGACCT GTCCGGCCGC CTGGT 
R W ft ? ; 3 I 1 
K 9U CD a $ :34 



35 



62 *J CD m : « St 
£1 CD R : - * ffi 
h * d s; — : <f qg 
K CD W fft : cDNA 
/»-(#t*^*»S *J :No 
7 > * -b > ^ : No 
7 ^ 7 A ^ hS: 
*g« : 
62 fij 

TCCGCGATGC CGATGACCTG CAGAAGCGCC TGGC 

e n » ^ : 3 1 z 

fid 5»J CD fe $ :27 
62 ?'J CD 3i : 4£ © 
m CD K : - ■ * m 
b ^ a >j - : ^ t» 
6d W CD « 8 :cDNA 

7" > -t > * : No 
7 ■? # A > b 31: 
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«® : 
E 5*J 

CGGCTCCGAT CACCG7CCGG CACAGCT 

6 5U » V : 3 1 3 
Cif JU CD & $ :27 

«<D «St :- *R 

h * d i> - :^ 

ESJ CD tt « : cDNA 

7 > -b > * :No 

7 9 y > > h 3g ; 

£ at* : 
fill 

CGGCTCCGAT CACCGTGCGG T 

e m * s : 3 1 4 

EJiJOft* :27 
re *J CD S : « 85 
*ff£D ft 



E W © « S : cDMA 

/\ << * x / n n, & « :Ho 
7 > * -t > X : Ko 
7 7 ^ > > h 5? : 
£ : 

CGGCTCCGAT CACCGTGCGG AACAGCT 

E W S 9 :3!5 
E *J CD li $ :22 

Ift CO & : - - ^ ff i 
h d - : ^ m 
E M CD «« :cDNA 
/\ -f -t ^ y * >U tt ftf : No 
7 No 
7 -5 7* / > h 5? : 
« »: 
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CGGCTGCCAT CACCGTGCGG CA 
fld *J » 3 : 3 I 6 
E *J CD g ? :Z2 
E SI co t! : S5 
fflO & : - *» 
h # d - : * ng 
E WO «« :cDNA 
'\ -f -t *r < 13 H E W :Ko 
7 > * -t > * ;No 
7 ^ :7 / > r 52 : 
*2® : 
fid 50 

CGGCTGCCAT CACCGTGCGG TA 



fid W S # : 3 I 7 
02 tfJ £D & £ : 2 1 
fl2 M © ffl : 8 
m © ft : - • * m 
h X d V - : ^ 
K W CD a « : cDNA 



>W *tf < ft A> E ?U : No 
7 > * * > 7* :Ho 
7 ^ ? > > h ^ : 

: 

E W 

CGGCTCCGAT CACCGTGCGG A 

E 9J S # : 3 I 8 
E9J fi $ :42 
E *J to 32 : «E ffi 
IB <Z> tt : - * fll 
h n s; — : Ufl 
E W CD W a : cDNA 

7 > -fe > * :No 

fitt : 
K *J 

ATCATCAACT GCAACATCAG GTCAGGAGCC ACTTGCCANC CT 
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«5»]tf <5 : 319 
SI *g <0 &'$ :33 
K W O S : tt' S 

h d - : * m 
<D«S : cDNA 

7 > Hr > * : No 

7 ? ^ / > h 5? : 

H W 

ATCATCACAC TGGAAGACTC CAGGTCAGOA GCC 
K ft » 9 : 3 20 
fit! *Jtf> A <* :48 
AC *J © ffi : f2 6$ 

8 © R * fli 

h D - : * H? 
K^J © a gf : cDNA 
;W Utr < tt )\> 62 ?!I : No 
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7 > * > 2 : Ho 
7 7 ^ > ✓ h ffi : 
£ S : 

ATCCACTACA ACTACATCTO TAACAOTTCC WGCWGCC 



48 
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3 2. ^««4'C7)xO>5-i?>g14C0«til77acT I *oT, 

a) StisUftt* fP^ 5— b'St4CJ:M#ilT*C:t^nrfil^««r7-r-7- 

1 ft^^yK^U^y KH U >B5 £ < > * -\'- 

b) xn^-i/M^I^-f?-^^^^^ hn> MJ-lC<fc U«ttiL> 



3 3. &*y^7-£@te3mf*UCB£<bTStt*iI3 2(C!B«c07J^o 

3 4. 3S«y7<v-^@^3t^tC7'U-«C@3E<bT*n^3 3(CiBttO 

35. Tpy7-t'M««r7<7-^7^^7hp> h';~(7)fliicii«r 
z®mzmiz&vm*m3 2 tciBco^o 

a) 1 €(0y7<v-^@^bC0^«)<7)«;>*-ffl7>^-&t«t:-7CLTfflfiSX(i 

b ) li^ic <t \) Tis-mm vm^mmz <j>* -u% u tdna^bs 

<bT4^©t, 
©Fit. 

d) 3 d NT P/1 d d N T P t DN A#>/ * tf tjfliU 
/\'T7" l J^^Lfe7'7'f7-^^d d N T P Q^r- v a > * T'#^T 

e) t£flt<*><b/»lfe#**Sllt, 

f ) KetMiifi?tftmufcDNA0)utttiiii/, fti»ftA«ai3g 
3 7. mm&&*tfR e T*ara^T**Bi*ffl3 6cib«077^ 0 

3 8. JgjngfttSTa K>/^R E T«/5T«{£^C0D K>6 3 4 T«>*BI^3 
7tCSB«C077^o 

39. mmteaw*&=?'<r)&m<7)&m*2i?$>-iT, 

a) ^»;a RNAS«^*6^«T*©PBi:. 

b) jfifc^fcteELTc DN A7-f ■7 J 7 l )-Z&®TZ®mt, 

c ) i® if *) > * -st> t t? i «co y ^ -f v - u ra««»^a<£^<o 

c D N A&«>J7J* O-S * HMST t s 
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4 0. mfotfimmm?&*)* &&*#*ai,>t KQ4-->^--tz»^T**; 

4 1. -7 K'J y^^toU-lf-^v-rva^/Y^MbmiT^fBJ (MALD 

a ) fljft&attttfcm* 6> 2 *g(D N A 7 5 ?/ > h £ Jfr«T * 8tt t . 

b) d s DN A : s s DN A±t*i«JDT*5fef*fc UT> 1*4 TCiaTWMTiMfr 

A^n«r*©«i:, 

c) <&L*AQ>$WE$fcEl,TeiSb) (DDN AHt >ik/f35&£ it $ISHS i: , 

d) MALD I -TOF7^W hP> h 'J -II <t »j 2 *$H D N A<0?*& € # 

4 2. JUiN«tlSK£ttK«IXII«4ittrfi^»«)DNAM 

a) M4>£MCttt9«IH£. 

b) 2«&±Ov-f?P*^-f hDNA5ttem*tt«ttt4»&<0DNAfll 

c) ifil^DN AO^fcv;*;*^? hP* h 'J -IC J: »J &«tti U , 

4 3. *-atf*mtoim+C>ONAK.isi1*&tia£me>fr& % K«t«SJlL>£: 
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4 4. attO^-*-€WB»Ctt»r«I»3Rfl|4 2 5LUA 3tCte«0^, 

a) (i) ^^^^'^^KcorcTi)ew^KE?IJ0-S(c-ilr*5 , 

(i O y>*-s^^^-t;iB2coTar7<7~t^ffluT^-y y h*?U 

cttKaewo* u < £ fc-s $ ^ cuts 2 *a&st * r * &« t . 

b ) 'j l thus 2 *t*mt t B*3*M*icHJfc<tT * &ss t . 

c) Sfcft&B&fcfcttdtt, JHS£{bat*JITftJM£. 

d) 3' XMSXVJiJ-VtZXVto&TZS*?^^ J*«l,£#@£<b$acD3 
*»(OP*3ffiffiffltfjEm7'--n'U S 57* JUL 

f) ^'^7-ti:3dNTPt^SdNTP(:^Ti1 ddNTPtfti:< 

h) *-*'y hxiisx+h't&TtTz&mz&vmttmo 

4 6. *-4r~y ^^^L.*^K<7)ra3E^^«E?y^CO^a!l»^«rBI^«4 5 
4 7. #fil^M»Hii:i^^r$-y.v h*?u*:FK 
*ra£TStt*JS4 5(C|BttC0^ac. 

4 8. #SU^BW«1J7^7>\^ hP> h ';-(!<*: »J383£-r«l»*5l4 6 
4 9. RNAif«S«fflUT£toK*4+0*-*--y MfttttttUr««2fcT*9 



a ) * y KEMXtt * ttffiitlCffifllftfrEfll tRN A#'J^ 7-t*7Qt- 

b) rnt-*-tBit*RNA#y^-tft«ffll/TRNAt^*r*S 

c) ha/ hy-tttfflUTWSft^RNAtttttl^ £&i*m><D 

K«»E3?uoi»««ttir«6Wit*fctriB^aEo 

5 0. httKeniO!»0>tttt^T*oT. 

a) i) R N A#»J/ 

i i ) S^Uf>K='J>«t, 

Mi) 7 httKE^ttf & R N A#'J > 7 - W^Pt-*- 

fc*£fc«er#^€/£ffcS^H»T-f hU *-r-y h*£B?E£UX(i 

* -r * sib £ ^ ti mttt m. 

5 1. 2->ry h^»E?U€:#C^K7>^DN AT?*»K RNAtf'J/^-tf 
*D N AflcftteR N A#*J / ^-tfT<fc S»#Jg 5 0 (Ct2«(7>73 ^ 
5 2. lUSa) O^TafBb) <7)WC, 

RNT-1f7y-<7)DN7'-i?l Si^ffi L T D N A ti«tr *&RI ^UlC^tBI 
*«5 1 IClHKCO^o 

5 3. *-y-y h^KEJUco-SClSMeD^xx^^-^g^^^U^^Kt, 

htaKESUs^fcR n A^c/N-r ^';^xr«farat, 



4dtCC*»J4r-y.y h^ME^J€^t, RNA^*«tlir*tt^5 0 <Cf3« 

5 4. 3i~y.y h4*Ke^w»atta£s*T*oT« 

a) f-y-y hE5UX(i-t<0«f*<0'>*<tt>-S(z«aw<cEyUi:RNA^y 
/^--b-yn^-^-$:D-Kr5E5U€-S-C7'5-rv-^^UT^-y-y h 
MkE9«t4l«U. f-y-y h^KXti^coffi^i: R N A* U / 9— tf 7n*- 

^ - 1 ^ cjihmb^ t ^« r z ®m t , 

(CHIIg^K^T^-O^^'s'- hU ^-y-y hMKE?lJC«mr« RN A€^ 

c) ?^^^KP> hU-tffi^UTRNAfttttHU. T-y h«ME5U<0 
#^ % r i SPB t-^ C o 

5 5. 4W#l:^t^-y 7 h«ttEno«tU^T»oT, 

a) *fe&tma»&*-y«y h^KE5iJ^^t;t^K^€^«©Kit. 

b) v^^^^7 hP/ h'J-^^LT^t±ir5(C+^^ffi«T^— tr y h*^K 

c) ^x^^-^^^^^U^^ K£*-y-y h^KEfiJt/N<yj^<^T5 

d) A<7 r| ;^^X»fr- 5 /cff^^-^'J^7U^f Kt&£T£&flBfc 

e) Sic) (0Jfi«€-f *HbSlf»fBd-^*®Bt, 

f) h*7^^ 7 ha/ hu-c*»j«ttiu> 5* 

5 6. ^->r.y h^ME5U€@^t«5{w«l«r*BI^«5 5 ICtBtt^^o 

5 7. fr75-tg^7l/tfK3Kl^-y 7 h^»E?0CO'>4<i:fe-y 3 - 
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5 8. @#£ft##*fc-;*\ SPSS?®. fc^Stfn-A^W&Stiatf^a 

K2ft*a#Ji5 5*6 5 7co^f n#-j»ct2tt(0;*2u 

6 0. 5!^^v'j3>0i~/>T*ia^m5 5*6 5 IRC 13 

«n * 6 WfiJc $ ti *»* 6 sir $ n **n«fcc j: >j * -y ? h*a»E5U $ mis 

T*B*lR5 5 *6 6 0<7H*-fft*— JStwI2tt(0^ 0 

£«*6«&*n*»*6imKi*n*B*jR5 5*66 i on**- n*-uu:i3t? 

E.ZqTZZtiZ*i)U&Z3ki*miTZftWRS 5*6 6 2 O^-f tl*-JRCK 

«*>7*fco 

6 4. '>fr< t i»2a<Dt'; K<O*«*XttE$IJ0)*§>tlC 
*^lt*a*iR6 3CB«fl>«». 

6 5. 5^?*-*'J:J2?U:t*K<7)flH£ N tt5ttty>»«^(cKM&Mffi 

6 6. *^*vXX^^e^tC*lt5^^^>5t«C < tU«***Ott5W^Jl 
6 3CI3«<7>75fc e 

6 7. hn> H';-«aiffj(cKaa[a!->-^^+v3?^u^vK='>i> 
DNAtcJtiarsn^s 5*66 6 0H*m*-iS(;:i3ttco73& o 

7 4. tfN—^vW $ v'Jb (4 -3- K^-b^/b) ?S/^>y'i 
- ht^M,TfT^n^B^7 1 *6 7 3<Oi>rn*-Jg(lI2ttCD79i£o 

7 5. ttK^2* (DNA) ?&*B*H 7 1 X(i 7 2 KB 

7 6. fW^J^MR (RNA) T*Sa*JB7 1 Xtt 7 2 ICIB«<D7S£o 
7 7. X*VX?U7»— tfJfif'MfRMtXftVXXr'? — b\ Hi*X*Vl3lT 
7--tz\ B a I - 3 1 2?UT-1r\ *»fflx*V3??u:r--tf I , *»0Bi* 
V*?U7»-irv I I, T>$f-*;ia?UT— tf, S15?^l/?- fc\ ±fflBD 
N A#U/7--tf 1 <DX*V5??U7*--e>£te> DNA^'J^^-t'l (D K I e 
now77^y>h(Ol*yS^U7-t'-3tt, T4 DNA#'>!>7-WI 
^l/S^UT-liSte, T7 ON A*'J*7--tf(DX*v:2?UT--tf>£14> 
Taq ON A^'Jp«7--t?C0X^y^^UT--tf)g14. DE E P VENT 
DNA^«;/7--tf(7)l4rV3?^U7 y --tf)gtt. ^BffiX^rV 5? -7 U7 7 — if I I 
I . A I^77 7U7-lfMV ENTr D N A* 'J * ^-ifOX* V5? ? U7 7 

— trSte* 6«#* n*#* 

£ft*a*jg7 1 *6 7 6 0K>-f ft*-jgci2t2cD7j&„ 

7 8. «»^Mek«5t^u*?Kt*cn*«7 1 *6 7 7on-fn#-*c 

.7 9. RMafcXa^U** K« f X#VKCrU7T_-t/.Stt<0S«ta!Er*n^ 

7 8 tC|Btt<7)73^ 

8 0. Jg&iBIgSftSS^U*^ KfcX*V2?UT-if)8«f$??-?J*;*/>c? h 

MJ-E)£(DiroiC*a&£T*n*Jii7 8(ClB«<0^o 
8 1 . JS*aia$n55f^U^^K^T^*y*^7T^--b-t}*«$^TM 

*a*« 8 0 CIBttC077i*o 
82. 7^^7hP> hlf-?*-^ h^vhU-y^^KiU-lf-x'V- 
7"y 3 >7^^ hP/ MJ-XttlU? hP^7*U-7^^7 l»P* h »; 
-1***8*18 7 1*681 0)u-f n*-JRCg3«<7)?tfc e 
8 3. a) 3m#0>«®$ 3-7^y*7Pfcr/l>MJXh*vv7>C0«>8i:J5f5 
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CW*3E$£ U * 2 ? U * v K= 'J >» t D 
NAfcftttRN A#yjt5—tf*ffifflUT, £tttm^6f9&fidR^?«R NA 

c«MST*a#jR5 5*66 7<Dt*f s *i*— jRiciBt?<7)7j&<, 

6 9. h&»E?u*ae*. *fe*j**c. m&mm. x 

5 5*66 8<0i>-f ft*-Jfl«ClB«C07m o 

7 0. T-x^^-^Uzf^^U^^K^y^K^TAitt^liS 0*6 6 9 

<r>^fn *»-*^K«co77aio 

7 1. ^S^t732cTAoT, 

b) <7>*»^6»2<0^j»lZffiJA^TX4V5?^U7'— tz'TW 

c) JS#i8lfcU£S K£>&* hP/ h "J-i:j: UBJJtTS 

d) HJtL/tS^u** K*6t£»a)E?U$i*£T*l&JB£3-*, 11^9 2^ 

6 1 0 3<7)^rn^-m{CtStt£O^BB«14U>*-t^L/T#^fe^(CJ:*J^K 

7 2. ^»<7>E5lJ<Oj*3E77^-TAoT. 

a) m?mT&L*?t?stm<»&m3t:-*nsmmt. 

b) ^MDf-tRI ^*»^e>«2<0^C(a]froTX4V5?^U7'--b'TllB 
d) «»77^^ > K(7)|fiO^jl^6MB?c0E5iJ*^3E-r*SfB^^^. W^t 

iS9 2*6to 3o^-fn*»-«ciB«a>*iiB»ii4y >*-t^-ur^e^c 

7 3. temZ'PZ <tt)20fmo I /mm^ O©/£T'3£##C0^®lC#*rlg-& 
T5tt3Klj|7 1 X«7 2 KgBtt<073&<, 

b) S 1 HElT'z. ><7)iSR!ff N —X O vX 5 v-'U (4-3-K?tf^) 7* = 

<b*S»r*»*«7 1*6 8 2 0K>"f tl*-JaciBtt<077^c 

8 4. E5I]##3 2-38, 41-86. 89, 92. 9 5, 98. 101-1 
1 0. 1 1 2-1 2 3. 1 2 6 . 1 2 851/1 2 9 CK«cD* ? KE*lJ0> 

Ewmvfn*o^a 2 o. »*l,<u^i 6iBc7)ia*ft^t;y5< v 

o 

8 5. E?U«^ 1 -2 2. 2 4 SI/2 7-3 2 <C|Btttf> 2 ? U* * KE?U<0E9U 
Oi^-fti*cO'>*< t*>IU2 0. ff*U<tt|t)l 6®<7)*fi£££-fc:^<^- e 
8 6. «»$tiT^6-f. ti^ici*;. »$U<tt5' *«|CttttfcH*akffifl! 
^*-S-t'tt^J§8 4X«8 5(Cf3K<7)y7-f -?- 0 

8 7. a«»c«Ba5rffi<ty >*-«^uT««tai**»i*tciii3£<br*W3jc 

«1 #6 1 75V2 6*6 6 9CDt^-r"n*-^(CiBt?<D^o 

ss. y>/7-mB8©i4, K^rast*. *Mai437.u<b^ast4T**a^ 

8 7 ICIBKCO^,, 

8 9. ■J>a-#'M^;i,U>;*-T**»#Jg8 7 ir|Bt2(7) 

9 0. ';>^-^1 - <2-- hn-5- (3-0-4, 4' — >*> h + yMJ 
*JU?Q#*i,) 7x-;W -1-0- ((2->7>Ih^y) y<V7 , Qbf 
^T^y^^^o') I^>t1- (4 - (3-0-4, 4' h + yhij 
^;byp<Jf^v) - 3 ~> h^y-6--hP7H^) -1-0- ( ( 2 — > 
TyXK^v) y<V7*D^7Sy*^7^) X^>*6««$tl*»*6 

9 1 . 75<^-A'^:^Kt&&T&*B*lii1 *69 O0K*-fn*-JSlCg3tf 
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92. 5*1 : 




9 3. i i : 




R*°liw- (4, 4* -y> h^yh'Jf^^ + y) T^*JK «-fc 

**5'*&«J&**i*«**aiRStu R»li*«JSt>'(y7W7^) { 
«-y7/7^3*y) P 6«#3 n*#j» *u X^li**, Tii> 

ju:p*v. TU-^Xti7-^-^^*'>T*S]<0^!«!l^#t5tSB^t4U>* 

98. R*« *f^-t KQ**>7;^;tXtt«- (4, 4* ->^h*vh'Jf;i 

9 7tCta«W^BHR14^>^- 0 

99. R^^jjistr (v-rvyatr^7 ? $y) (2->?y 

3- (4, 4* -yVh4rvhyW + y) ro^y 4 4-th'D*y 
3-tKD4ry-1-7*Pe/k 1 -k KP*->— 2— 7UYZ3\,\ 3- 
t KP**>-2-**^-i -yptMK 2-tKn^yif;K tKa^-» 
*JK 4- (4, 4* h4'>h'JW + y) :7>;u. 3- (4, 4' - 

Ky h'Jf^ + y) 2- (4, 4 , —>*yh*->hy 

*JU**v) X*;K 1- (4, 4' -yVKvh'JW^y) -2-7P 
3- (4, 4* ->> h^yh'Jf^t + y) - 2 ^ju- 1 -yp e 
^«a*4, 4' -v> h'i^*#S/J«^A»6«ia$n*»3&»6atRS 

10 0. r ts^TJt^OT'^Stt^JiggclgttO^ra^'^^-o 
10 1. R2s*f y^n^7$y) (2-y?yih^-» P-T*»K 
R8«J^3- (4, 4' h*vhU*JU**-» ra^y, 4- (4, 4 

' -y'^h^yh'JW^y) ?>;u. 3- (4. 4' -v* h**> 

**v) 

^PfcTJK 2- (4, 4' -^h^>hijW + y) X*;K 1- (4, 4 
• — h*->hyw^y) -2-yae;k 3- (4, 4* — >** 
MJ*;i/**v) -2-**;u-l -ypf;u7itr4, 4' -y> h^yh'Jf 

ju* * v * e>«j£ * n e>a*R <* n * 1 o o ctetgco^BB^tt 

10 2. R"#3- (4, 4' -y^ v MJ *JU**:>) yp**vTA* 
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#*a#c*n*] 7«?tii»^qi9 2tc|2K03t8BS14U>/y- e 

9 4. R2«>^3- (4, 4' -y^^yh'JW^y) ^Q^K 3-tK 

a+y7ae^i;>we,is£$ni»*ea«*n, r*'^**. 

Jt-T^V) (2->7yih*y) P -#e>«/£$ tl ti, xzo^ 

^^^suoR^/j^w^^n^s^ea^^niiji^qig 3cgg|go# 

9 5. R"^ 3 - ( 4f 4- -y'xh^MJW + y) ^Ptr^T*»K R 
f ^WAU, R2»«f (v< V^PeJUT = y) (2->?/Ih^y) P 

X*°**£?&*fl|*JJI9 3 lcKt^5fefl8S{14 
96. R™*f***?*»K R*itf**)lT$>*), R"^ (y-fvynWS 
(2-yT/I P-Tfc*K X'otff 3- (4, 4' -v> h 

U rP^y7A5»«J»9 3 lCl2tt<7)*BB8t4<J 

9 7 . s£ I I I : 




[*t4u R 2 * tt^XSlF (y7J^JI,7 £ y) («-J/7y7A3*«» P— # 
6»l£5n*»/)S»l/??n, R»ttw-tKP*y7^3 + y, (4, 4 

' MJ*;u**v) T;P3*->, w-tKP + y?;^^^- 

(4, 4- h*->H;*^**v) Tn^ju*e>«&<*n*»*e>a*R<* 

t>^£<Tt><fc<. r Stfs li&^SliLT 0-4 T**J> R«° ttT^JU. 7^ 
«#TS1 0 1 ICKKcOftBBStey 

10 3. 'J>^-« f l - (2-zhP-S- (3-0-4. 4* h 
U^^yp*4rv) 7i = ;t) -1-0- < (2-vTy-X h*v) y-fv7P 
^7$y*X7<y) X*>fc 1 - (4- (3-0-4, 4" h * *> h 

'J*JUyp**v) -3-> h^y-6-ZhD7HJl) - 1 -O- ( (2- 
*s7JX\>**s) y<77*P^7$yta7<y) i^>fr«?n4^ 
b»«3ti4H«Sl 0 2tcK«(D^BBai4';>^- 0 

uuus] ?fi!ci3#2fli6a (2001. 2. u) 

( 1 ) HAS 

i) 3W2fr§or!65fcte±iaiJ* r&jfettfc£toj |B]W 1 OfrS*S 1 3 

a»c*»jxttw« tr*E?«(c««atj*yp-^i:<7)/\<yy^ 

ii) 8WT#fc 4fr§CD Tb uj t Tb yj fctTIET*o 

iii) 1 7M9l7g(0 rHfcftUfcJ t T@«ibUJ tHiErio 

iv) 1 8W1 Ofri* 1 ^ 1 1 fTSCaM7T0> rU>*-ffl^^^-DJ:d(CUr 

v) 1 9M 1 ff@^&2 OWSfrB^^ltrorf ) K*4$ «f ^ Mb/-(0ft 
fi«T(i, #fi-MSM^f LTUKP^-f^ (RET) 
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jE*t»ttfiiS?9<7>IE*»BS? £ftfr^x=i-;uT = 
?*5fO-»t KO*->^--r/CDa*l6^RS (RT) -MS^ffiUT 

*««MtiM-r«*&tiimTft. *7ratt, 

a) tMtms&ssKit. 

b) K*4*>€>*yA R N A^J^iTJSKt x 

c D N Ajg«)£li * O-ffl £ *i«T t , 
g) Kflt-f*Mt/I««*, a*R5ii=^l6«*SlTDN Atf-^O 

vi) 2 1 H9frBA»e> i 1 frstc^itrco r*&u*aco--s J 
vio 2 2WT#e> 3frB0> rrss* -fcasutj tru *<D-«Cjfc, but 

*5»1 (TBor*BMtJ*r*KW^«< 5' 5feaii:JfclTjEf*. 

viii) 2 3H3frgO rMfflLTfeWW «r^LT, KI4^JtHiE-r4o 

ix) 2 6W2fT§^r»3iE5lJ«J%r-t<7)«3iK5iJtfJtniEr-5o 

x) 2 7W5?reco raic, mbehiuj * rue *ott&E?Qt*j n 

WT#£»1frB fa p p t&mLXotTtV"*} triTOCCfclilTSa 
pp£D*«'JtlTiETSo 

xi) 3 617*6 3ff BC7) TE12 5 Btt-HB VHM4C0J % TE12 5 B (i&Bfe 

y*S?UT-1TttTi-ytf:5t?U7»-tf (GfeAtt) , Ui-y*'X9 
< A^«.at?) . P h tf (imAtt) Stfy 

#s^i/7- b'A (u/#Ato) #e>a*R<*n*o ftfeco^sa Aeu 

'Mf3^U7-tftt*»«2 1 CE«t«77t'ftffiffllTB«t*i 
fc^TSSo 4*1*51 9 Is** K*5|HM*5l9U**Kfc«»Kfi*1**C 

7*2BJH*(C*-4'? hDN AOI£5tfTl\ t it*2 U T t> £ U 0 » 
$ U^^U^f KfcUTtt, *4ftX»JIX1MJC?l':r*K (P 
o r t e r 6 (1995) Biochemistry 3 4:11 9 6 3 
-1 1969;Hasan6 (1996) N u c 1 . Acids Res 
. 2 4 : 2 1 5 0-2 1 5 7 ;Lie (1995) Nucleic Ac 
ids Res. 2 3 : 4 4 9 5-4 5 0 1 ), a-fttt»3?^U*f 

iiiflff it 3? -7 u * * k c a u r itn t * t> * a^ t #it 

&*A£ SISfflte* t>o'>£ < 1 1> 2«coA***y > 5— tfU^fcteE 

xxii) i 2 om4fTS*65ffsc*ttT<?)r%~v^r^jtric--^74An 
ram 3frB*i*tf i 4fr@<ormttj€ rj.--y h trnE-ra 



^2 0 0 2-5 0 7 8 8 3 
T*ft* J ttTIEU nAT»&2frB4>ft*H <BD*>PCR) (CtfjfcT 

xii) 37H1 1 fTBwrUrfBtT-G =^^v^J^r»;^fB tt^(CT-G 

ctttcA-c^7 7 f) j tinr*. 

xiii) 4 0M2friO rJS«?»^«TJ % rjRJ5»£tt4>?J tlTiET*o 

xiv) 5 2M3fTS(7> r»«l/:RN7-t'J r»j« R N T — tf J t , 
1rBcor^Itrj2 0 pmo I JtT&W^CW U, £I+tt2 Opmo 

s rauT*> 6 2 ft s (orwsco^^ j « rw©! u*^t^*jtnE-r** 

xv) 5 6M6tr§co rt>o»te^J € rtt)^7»(£^J RIW85BOr 

xvi) 6 1 mfTgfc^tfSfTB (5BBK«2»Br) orJi^JS Lttt#J i: 

xvii) 6 2IT*e» 8fT@<7)ru-t'^J*ru-t^U (labile) Jt, HUT ^6 

2fxB«)r*i§ti*Tjtr«wtfct»*5je:iTjEr*. 

xviii) 6 6MT*»6 8f7B«or»llS) J £r«ejfctTlET 

xix) 9 2M6fTBC0 r->y^5?^U^-> KlflMSJ t r*> U >W3E 0 is* v K(HJ* 

(silyl internucleoside bridges) J tfllEtZo 

xx) 9 4WT>6 1 ^643^^9 5WT*6 91rB(0 r5?t7U^a»J £ |>£ 

xxi) 1 1 6H2frB*6 1 1711 8fTBtC*lfTCOrSJJ(0(B«TUx -mm 
«t>077^^> h££j£U 7^^^hP^ hV-i:<l:U&77^^ 



(2) n^coea 

(3MK) 

b) ^->r y h^*6«3Ea*«*»tCfco«Mft77^J<>ht^r*6»B 

c) 77^X>K7^^^ hn^ h«J-7*-7 7 HC^y^U, — ^ 

2. SKb) Cfti*T5C9U7— (ft*-?? httK»M«tt. f»£«»3|S«| 
1 U7-tfT4*»«« 2 (d3«0»a 0 

5. ^-y7h«»39"J*«»n»K 3?^U7 y --b-3Vy**5?^U7'--b-T^* 
T—tf, A/U»*flSPhyMV*3l9l/7--tf, U/C y #S ^ 1/7- 

-tfA, c»»e«}z:r7 syflfy #5? ^ur— tfsi/^y^tf^>*»e»«fiK$ tv*» 

7. a»b) C*^TJ«Bt»Jttt»^-**-V3>Si605flffflil«iCJ:U« 
JEfc* % ic 7 5 * * > h t «tJA T 5 fit** 1 c K«(D77 a e 
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9. »1 *(/«2^^';^5-tf^3c3EDNA^U>5--b-T*<5BI^8(C 

1 0. G&$JE if if T a q DNA*'J>7-t\ Amp I i T 

aq FS DN A* y>-5--fc\ DeepVent (exo-) DNAtf'J* 
5— fe\ Vent DNA*'J> Vent (exo-) ONA#'^7 

"^Vent DNA#y*9-tf % Vent (exo*) DNA'fU>7-t' 
.Deep Vent D N A*y > 9— tf« ThermoSequenase 
) e x o (— ) Pseudococcus fur iosus (Pfu) DNA 
'f'J^^-tf, Ampl iTaq, Ul tmar», 9 degree NnuT 
thsHot TubsPyrococcus fur iosus (Pfu) 5 
iFPyrococcus woesei (Pwo) D N A #*) * -5 — iffy 

i t. ©Wb) ?±mt!h2&T£t&&z-£&izb^mi7 j 77*>htfnm&& 

12. *?ifi> *7ZGt;n*iZ\ (Cl3«0^a 0 

1 4. $^^^t*4»jKJS1 2X14 1 acfit^. 

1 8. £ttl«WcttT* h^»(7)«Hi77^T*oT. 

2 5. *^*v'x^ 7 -^±ttttKi^->7^^>^«T'*5»^lI2 4ldB«(0^ac 
2 6. y7<7-xu«<Bt^*7^+MtSllXUtt{bh';?;^;i<vy;^(0 

312 3 lCgett<D7*ifco 

2 8. 5??U:t* K#N 7 -7-7"tfZft)>X7ls*?- h\ N 9 -v-'T+f 7 *) >5? 
^U^f -7;u^P-2' r'^4v5?^U-t^KT**W^II2 7 

29. mmzumi&mi^tomm/'Bteto&iHxm-e&'oT. fa>?- tr* 

3 0. mmxumtom*+<»mM&/K&<otomy;&?&^T* 

a) KI4*'6>xP>-5-l2*m«U. ^fi£D N ACOxP > -7-if^ft8M*S^i 
U 5^ftT?> *^^<t»J@«<bLfc^P>7'J5a{Cffl«fiU4^DN A^7< 
"7 - fc £ 4 a <0 T 5 * * •> * ? U -t * K = y >» * iQ x ^ S(B t s 

b) ^a>-7--tf<*SDNA«^*iiMaT5Siet, 

c) DNAi%t7^^^hP> hV-C^ijfllttt, 7-P^-5--b-«fl&tH* 

% « HfcSftf* k r * <r t (ct tte y ^ - « mm r * js 3 0 <c 13 

3 2. £tetm*<»Tn*<7-V%&Oftm7}mT-*>-z>T. 



4*S 2002-507883 
-*l$3U ^XU»1ffiO^^-7-«t-co-y5<v-tBI^Jl9 2*'e>1 0 
3 ttt'f n»-*ce«0*mte l ) >Jj — £'frL TB*£ttttu:ffl£<t U , £ 

tttt«#&»&ftfcttBir*! 1 ©@<o#y 

b) muttt^*;-^? kp> hy-icj-vaaiu it«a«j^«ai?n^ia 

1 9. ittKfl*i;-^r*f-^7 hM«(0«aj^T*oT, 

b) *-y.y h«»^^^»1 C7)i««/g^'>*< t t-Stlt«r5^t^PT 
te*fS2tgO^<-7-££#u miOHI«&^T*2@]g(7>-Jf^-7--b-iS 

c) m2<DHHRmtii*^zz^? hp* hM-tlJ:»J«mu> 

^^^^ Dj( ^v-oiaiic3:^^eiBS-r<5i«^i»i sxi*i 9CKtto?t 
u*^i-/NA>e>«^$n4»^e>»^-?n*n^JMi sxm 9cist2co^ 0 

2 2. hP^ h'J-^l^-y, h^»*tt«T4W^iai 8X14 

1 9KI3tg<D77& 0 

23. r«7<T-xttit«a%*ftfl:«itr*»*i«i sxm 9i:K«w7?a 

e 

2 4. 7?4v-jLummmto**x*itxxTJu±mm*tzji*)*&mi-t* 

b) fQ>7-t'#fi»»7 J 7'r7-i77^^ hP> h'j-»:j:i;ttttu, 

3 3. sffy-?'f7-cBi'»MfticiBft-fb'rem«3 2(cgfl«o73^o 

3 4. -S«r-5<^-^@^^C7'U-tt(C@3E^T*tt^ll3 3CI3«0 

3 5. fa>7- tf#ft«f?^-rv~^-7^^^^ hn^ hy-co^icit-ar 
5em^H(c-jttn^is3 2cte«co73^o 

b ) tS^C J: »J T U-0»BT1»$JH*C y >* ^ITONA^ 
<bT*©R!fc, 

c ) 3K>oia u tc 4mk $r y 7 -f v - * / \ •< 7 y ^ < $ « 

d) 3dNTP/1 ddNTPtDNA^U>-7--tf^i0it. 
A-f^'J^-fXl/c^-fT-^^d d N T PP^-->=->$T«»-gT3©PB 

e) KI4*-r^Xb/a«?-&-5©|©t, 

731*0 

3 7. MB^^R E T««J§iS^T**5»-«Jl3 6<ctB«<0/72s o 

3 8. »«|sft«ftr3 K>^R E Timms K>6 3 4 T**tt^Ig3 

7 tciBKo^* 

3 9. ■*«»6<?il^CD^<0«ai7 3 -aT*OT, 
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a) *<ja rn A£fct*4#e>nurr*glBr 

b) ffl^^urcDNA^-f^'j-insrsait, 

-r^-£<&EL ra*^»etja<5^ c d n a u * <a-s $ r $ |gjg 

d ) U > -h -%% * ft U TDNA *B*3t*H*(C|a*<tT 4 C t C J: U 

e) if^C*UDNA*&fl:ftltr*&«t, 

f ) tt«*-r^wb/»ft?^, Ji^o^ftSTDNAe-^co^^ttm 

4 I. vh*)v*Zit-ni,-V-?'V-7~> a >/4* > i m f fs9 i Si (MALD 
I -TOF) 1*^1 hD> MJ-t«fflr*2*ai^Kc7)itfg«iii^r* 

a) «Btt£tt«§fftt**4*€i 2*fllDNA75^>> K £*UtT*faPBi: . 

b) d s DNA : s sDNA&**mTZ&fttbT, ft 4tliiT(0flK7M 

d) MALO l-TOF7^A^hp> h y _ (c £ ij 2 *g| D N A<D*Ri * 

4 2. Jfll^M^^ISaXU^SIItttttr^^^ODNAKif^JtiS^T 8 * 

a) att0£ttttfttf9*8B£, 

b) 2miU±<r)-?1 <7U-*tH hDNAJ5«E?lJ*^fc&fcm**CDDNA$g 

4 9. RNA*t«*ffifflLTafetttW+<D^-y^ hte&Z&&r o 

a) hE5UXW^(7)4a«^(Cffl1iW*E5(J(t:RNA^U^7--b-yp^ 

b) ^a^-^-^Kttr*RNA*'^7-izt^UTRNAt^fier5l6 

5 0. y h^K^^tttt^T^oT, 

a) i) RNA'f^7- fe't> 
i i ) K='J>Kt, 

i i i) 2->r*;/ h^KC5IJXW^<7)48^i:RNA^»^7— tforn*-* 

b) KQ> MJ-lC<fc»JRNAft^£fcfctJU httREJIlO 

5i. *-f v h*mmnz-6ttm#*tfDNA?$>*). rna^^- * 

* D N AttfcteR N A*V > ^— b-?fc*«tfjg5 0(CE«W». 
5 2. Qffia) OfcT&fBb) Otttc. 

R NT — if? tj ~<0D N7- tf I tft^ UT D N A CflMfcrftJUtKCtCB 
#H5 1 lCK«t0^a<, 

M&KEms-fcRN A^c/\<^v^<x$^4g»it, 
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4 3. ^-a^1«C0K«^C0DNA(C^lte^^ft(7)flqi x KHf&URL*: 
4 4. tt»(7)v-*-$R|8#(CK«r*BI*m4 23Z.U4 3 (ClBCO^o 

4 5. &mmn#<»2-vy h*?u** Ktorajt^T^or, 
, aet§tte<)fc3' 3fcas$t>-?fn oy^^^-t. 

b ) y >*-®# S1t U T«MS 2 * ®<*:£BfclC@2£<tT * &(B t % 

d) 3* tiiz^MG&T**,!:^. J*ltL*:#@£<b0O3 

^<7)rtffl«ffiM(intracanpl©montary)K?lJ€7 7 ~-;UL > S57r-^Uft 
f> *'J/7-t't3dNTPi:*«|(INTPt:^r5 1 ddNTPt«l:< 

h ) ^-y . y h3?^u^^Kt«3tr*sBt*t?ing^ato 

4 7. f*gU£t^CD«aiZ&^iNT£-->r-;/ h 5? -7 U*^ K ^ ^3£T ^Bl^Jf 

4 5 CIB«C0^a o 

5 i t ic j: »^ - y y ^tm&n z & ts r n a a* * mm * * wm 5 0 c sate 

5 4. *-y- y h«BftK5UO#^(7)tttti*»T*-3T. 

a) ;>->r.v KE5UXti^CO«ffi^'>^ < t fcHBClMtoftEfll*: R N A# 

* - 2 - * ^ t?«MStei&#* * 5©e t % 

b) rP^-^-€l5tt-riRNA^«;^5--b*^^^U^i> K£'J>»t^ 

i»tttwr*®B**t?miB^ft, 

5 5. £t&K#*lC«ET* h«ttE5UW«W^T*-3T> 
a) fttttm»6»-yv hMkE^««Ctttt^«l9ft»B&« 

5 e. t?-^y hMiem«B^ti»(ciMiBr«na»ff5 sceso^. 
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$ &mt It U T *i < H*JI 5 5 Xli 5 6 (CK«<^i& e 

5 8. Hftt»f*#tr-x, *fs»®, tr>;ai/3-A*6«fiSc<*n*#*6iB 
tflsnsn^iss 5*6 5 7<o^-f n*— *ciett<o^ato 

5 9. h^KS'7'U-^©TH^tr*»^«5 5*6 5 8*K»fn 

6 0. 3t#te*>y D^x-MTaSBKfcJgS 5*6 5 9 0H*-f ft*-jgiz|2 
6 1. ?P-x>?, |£¥. tf5MJ5«K *) # — izMf&ELfcJt Vt&W 

t*»#j»5 5*66 owi^n^-mcia«co7?^o 
6 2. ^j*^? hp>-^-^7 hy-^^ittu-if-f'v-rvgV'f 
*><k«?Tfl#IHj, iu^f>axri/-, -f*>if-f ?p ha>#w;sif7-y x 
«»d'6«/£$ni»#e.iB«$n2B*ifi5 5*661 0H*T"ft*-isici2tg 

<0;frft o 

6 3. 4>*< t^aa^x^^^-^'i^^^U^^KX^^'J^X^U^-^K 

Kwrftctc j: »m«t sfeft«it-r*««as 5 *6 6 2 o^r n*-i*ica2 

•W^ft, 

6 4. '> * < t *> 2 ttco* y zf 3 ? * K<0» $ XUE?Ucoffl* c «fc y M£ 
*-3lt*tt*Ig6 3lCf2«CD77ft 0 

6 5. r^?*-3ry:fS*U**K0«, «tt'j>KS»CRlj»esie 
* £ * A T * C fc <C <fc y **£ o If * M*Jg 6 4 <C I5t*<*>7j ft „ 
6 6. *^*vx^^;ue^c*iit5*^^>5?}!i(c<t -3(tSBl#jg 
6 3 icl2tt<7>7jft 0 

6 7. ^X'x? hP> h V - ttttiWcMatS v 'ft ^ v5? ? u ^ > K=y> 

0NAi:«t!st5a$JS5 5*66 6<7>^-f n^-^icgettco^fto 

7 4. *^B^N-^^ v>< = v'JU (4 -a- K7**/l0 7$y/s'><;i 
- h£fl*LTfrt>ft*BI*J3l7 1 *6 7 3 m>T"ftA*-iatctatt<7>;Sj£o 

7 5. *£»*2* -ft*v'J^ (DNA) T**Bt*Jl7 1 *tt 7 2 ICgg 
«0^ft 0 

7 6. (RNA) T*aB*a7lXtt7 2CE«07ja B 

7 7. X*va?UT— tf**>\t*****5;i*5^--t^ Bi*^y'I7f 
7— tf, Ba 1-3 15??UT--t!\ *«1fiX*y 3?UT--t: I , *Bl8x* 
V2?UT-tfV I I , 7>^t'->X^U?-t\ S 1 tz\ *HBB 

DNA#'J>7-t'1 <7)X4ry5?^U7--b>gji > DNA # U .* "7 — "tf 1 0) K 1 
e n ow75^> KOX4rV5?^UT--fe-S14. T4 D N A* 'J * 7-tf<DX 
*V*?UT-"t:>£te. T7 DNA*y*5>--br<DX*y*<7U7 7 -- fe'Stt, 
Taq D N Atf'J * ^-"fc'COX* V* ? U^-lzSte. D E E P VENT 
DNA*y>5-tf<7)X*V*?U:F--b*>£14, ^j»fflI#V7^l,7-t'l I 
I , Al^VJt^U?- tTStfV E N TrDN A^U>7-"b*C0X + y3?^U7' 

— t^i4*6«i££n*#*6SBft£n*tt#ii7 i 6<&i»ma»-wc 

7 8. ?U*:F K££fcB|#Jg7 1 *67 7 0K*m*-lS(C 

7 9. Kiiefcffi3?^U^^K^X + V5?7U7 7 --tfS^<Dfg«*ffi!g-r*»^ 

7 8tClfitt<7)^ 0 

8 0. ^I»?n57^Utf K*X*y2?U7>-ifamfc. ^XX^h 

K'J-R|5emC«»&^T*BI^7 8 (CI2t«(7)7^fto 

&»r*»*«8 0(Ci2«(073fto 

^'>a ^^^^ HP^ MJ-Xttiuc? hn^7*u-TX^^ hn> by 

-T6*1»#IJ|7 1*6 8 1 <0t>f n*-^(C|2tt073fto 

8 3. a) £#<*0«K$3-TSy:rafcr;uMjx h^vv^xoiSififcEfc 
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c flft&K y ** * ? u * ♦> kh y * d 

N AfcmtR NA#'J> £«5t£M* 6»/c&»#*£ RNA 

K«M3T*»#Jj|5 5*66 7 <7K>-f ft*~«Ct2tt£>7?fto 

6 9. httttENJfll&M* feftttiltt, ii(£*B. **JI*0ft. II 

5 5*66 8 <7)tv-f ti*-*twt2tt077ao 

7 0. xf^^-^U^^^U^^K^y^K^KT^iW^JSS 0*6 6 9 
tf> i > f ti *-« iz t2K<7)73 ftp 

7 1. ^»<7)K5lJ<O^Jt73ftT*oT. 

a) EMattl,*} t T 5^»C0^B=i €»i|ftWt . 

b) ^«3^-€«1O^»*6K2<0*»Cf^*oTx4V^^U7'--tfT'BB 

c) a^J8«tU>5:5I^L/^?- |77^^ hD> h- y — *;i^3tT 5 

d) (sj3Et/c5?^u^^K*6*^»(oe5ij^i*3Er*©m€^^, n^*9 2* 

6 1 0 3<Ov>-fti*-ig{Cl2ttc7)3traStty>*-€^UT^JS^tc<fctj^B? 

7 2. +£»<DE*UC0?*3e7?ftT*-,T. 

a) E?U3*su*t^^-r5*^<o^fi=ie-^^i©wt, 

b) ^f3f-i|g 1 co*a*6lg2(O^S«u:|Sj*oTx^v5J^PT-izrBB 

c) MBSt???* > h(Dt§0&/r<7>^^-J|^ vXX^:^ hD> h y-(CJ: MiB!l2£ 

d) ^»^7^>>h^ffl(7)7>^«*6^(DE5U^^r5SIS*^, »^ 
H9 2*6 1 0 3O^-fn*-^tC|Btt(03felBS14y>*-*^UT^*te^tC 

* u $ B^»<*(cH^br 5 mt27jfto 

7 3. ^»*^< tt>2 0 f mo I /mm^COS&^T^^MtZ^jg^ 
i*tt*H*iS7 1XW7 2icl2«t075fto 

b) m m&t 7 ^ ><r>Kmm%H-x?i,>4 ^ ->-;i, (4 —a— kt 7 ^?-^) ^ = 
^rn*-«KciBtto^ft 0 

8 4 . E?U## 32 — 38. 41—86, 89. 92. 95, 98, 101-1 
10, 112-123, 126, 1 2 8X1*1 2 9 iCg2«<D* ? u** KE?UC7> 
E5"JOt>-fn*<7)'>^< tt,»tJ2 0. »$L<tit<j1 6fflC0a«:^#ty^-f v 

85. E?IJ##1 -2 2. 2 4»U'2 7- 3 2 IwffittW* ? U** KE5U<OR5« 

<ov>rn*<7>'>^< ttW2 o, »*kui«ii 6ffl(0tt«^t*y7<7- o 

86. ffltt$tiT*>6-f . «^CJ:y, ^^^L<ll5• *S«Cf*ltfcft*acSffl 
^m'll*«8 4S«8 5iZtm<D77-< -7-0 

8 7. a«W(cB«5jte*y>*-*^uT«»tB^»«sicH^br4i»^ 

JS1 *6 1 7^t/2 6 *6 6 9<Dt^-f ti*— JS(ci3tg<7)^ft 0 
8 7 (Ci3t?W73fto 

8 9. hy^;uy>*-T^2>W^Ji8 7CI2tt<7)7?fto 

90. y>/7-**1- (2-~ hP-5- (3-0-4, 4' h + vhV 

^yntf^v) 7iz;u) _i_o- ( (2->7/ih4-» v-rv^ptr 

X^>t 1 - (4- (3-0-4, 4* —>*> h#v hy 
f^m^y) - 3-> hD7iZJl.) - 1 -O- ( (2-> 

pyxh^ri/) -s4v7ne)\,T$s*z?i s) x*>*6«fi£<*ti*S¥*6 

9 1. -fv<^-1f^-f* K^7«iH^1 *6 9 0^v^1 s n*-^tcg3«g 

(0?7fto 

9 2. : 
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9 3. I i : 




u-i,TS7>)\,Zl**» P-#e>«fi£*ft*S*»*JR*K<?ft. X^tf**. 

^;uxiiOR2o^e>««#n5»*e»i«^ni] ?&$nzm*i%9 2iztm 

9 4. R*o*3- (4, 4' ->'n^vhUW4y) 7a fcfJU, 3-tK 
9 9. R»^?M(y<y7PW^) (2->7/Ih + y) P -fr 

e>w/£Sft38*#£»*K£ft. R^^a-tKn+vyn^y, 3- (4, 4 

' — >** K**> h*)*)l>**» Zfa**zs^ 4-bKn*y^JK 3-tK 
n+y-1-ra^k l-tKD^fy-2-rP^K 3~t KP^y-2- 
* — 1 -mtf/K 2-tKO + yI^K tKP^y^f/K 4- (4, 
4' K4rv MJ*JU**v) 7*;K 3- (4, 4' -v7h^yh<jf 

2- (4, 4' -yn + yhy?Wy) I* 
1 - (4, 4' h^H'Jf^^y) -2-70tr;U, 3- (4, 

4* -y'n + yh'JH^y) -2->f -^peW4, 4' - 



K&S 2002-507883 
ft*##*auR*tu r\"tf*m. 

Jl>T*S) (2-y?yih^y) P 6>«/£ «? ft****€>iS$K* ft, X*** 

9 5. R*o^3- (4, 4' -y>h*yMJW^y) ^Pt^-p^K R 
R"^ (y<yynW$ ^) (2-y7/Ih + y) P 
-T*»K X^***?**!**!!^ 3CK«(0#BB«t4'J>;*7- o 
9 6. R*°*M^?a»K R*'*)M*JU?**n Rzi/f (y-fV^P^TS 
-/) (2-y7;ih^y) P-T*»K X»*3- <4, 4' -y'X^vh 

:7*P**->?A*»*J«9 3KK«<7)ftG8Stt'J>;*- 0 
9 7.^||i: 




t^4»x R**tt*»«^ (y7Jt<^7i/) (w->?;?^3^y) p — />> 
&«j££ftS8¥0»e>«*R?*U R»lia»-tKP + y7^3*v, a,- (4, 4 
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3. \^] Claims Noa.: 

beoauss they are depondont elaims and are not drafted in accordance with the Becood and third sentences of Rule 6.4<a). 
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4. Mo required additional search fees wore timely paid by the applicant. Consequently, this International Search Report a 
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it should be further noted that "claims 82-83" as 
designated herein refer to two claims 32 and two claims 
i: which were filed as follows, claims 82 , 83 followed 
oy a second claim 32 and a second claim 33) 

i. claims i- LB , partially 82-33: 

a metnod rcr determining the sequence of a target 
nuclei'- acid involving the generation of base specif!- 
cn. i.y terminated fragments. 

^.'claims 19-34, partially 82-33: 

* ^:;;ca :or decectina .i target nucleic acid present in 
j uioicgical sample based on a nested pciymerase chain 
L cat ion react: ion. 

3. .Maim 35 partially ; :n tr.az raiatess co the detec- 
r-.cn :?r n«soplasia/mai iqnancies oy detecting telomense) , 
; ;:.;jxr jo ana 37, ana partial^--' 

An A^^ay for tlV2 detection of neoplasia /malignancies 
basoo on teicirerase specific extension of a substrate 
primer and a subsequent amplification of the telomerase 
specific extension product by PCR. 

4. claim 35 partially (in chat it relates to the detec- 
tion or neopiasia/malignancies by detecting mutation of 
a pra-o-oncsgar.e! , ciains 33 and 39, and partially 
claims 32-33: 

An assay for tr.c detection of neoplasia involving 
nutation analysis of mutant or wild-type alleles by 
priner extension reaction by a Sanger type sequencing 
pr etc col . 
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int«rn«i»nalApp«cMionNo. PCX/ US 97/2044.4 
FURTHER INFORMATION CONTINUED FROM RCT/13A/ 210 



5. Claim 35 partial iy (in chat it relates to the detec- 
tion of necpiasia/malignancies by detecting expression 
or a cumGur-specitric gene in a specific tissue type), 
ciaisis 4C and 4.1, and partially claims 82-83: 

An lunpiicicarien based assay tor the expression of the 
tyrosine hydroxylase gene in bone marrow cells as 
Indicative or a neuroc las coma. 

. j . Claim partially claims 82-83: 

A :ti-2t:yj j cor j^recriy -erecting double stranded nucleic 
acid usincr Maicii-rOF mass spectrometry. 

7. iJiaims 4 part: s.iiy claims 32-65: 

A : Tic?chcd :cr comparing JNA reiatedness by amplification 
or micro 3cits.il ire DN<\ rapeat sequences. 

. _ ii - ic . partially ciaims 

a sec^ou tor detecting mutations oaHed on target ampii- 

using a primer that introduces a unique 
■snocnue lease restriction site into amplified target and 
a combination of a Sanger sequencing protocol and 
•ir.'jcnuciease digestion* 

I s . claim ^7, partially claims 

method cor the amplification and detection of a 
hljIsIj acia based on the synthesis or RNA using a 
primer containing a RNA polymerase promoter sequence. 

. J-sims 4U. 49, so and 31, partially 32-83: 
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Primers per se for mass spectrometry comprising a mass 
jncaifying mciety. 

11. C.iias 50-64, partially 6S-70. parrially 73-79, 
parnaily claims 82-33 : 



Ms:nCo -or decocting a target nucleic acid sequence 
Involving hyfcr idisation to a detector oligonucleotide. 

1^. C.Lairts 6 5-«S7, partially 68-70, 71-72, partially 
7>>\ parrially claims 82-83: 

Ms-r.:;.i rcr determining a nucleic acid sequence involv- 
ing ^x^nucieatre digestion. 



13 . Ci.-i ins 34 -94 : 

Phorcj.aDiie linkers per se for use in immobilisation of 
nucleic acids to solid supports. 
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